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As a result of pre-delivery spinal injection of Heavy 


Solution Nupercaine, patient is fully conscious 
and cooperative during delivery, yet experiences 
little discomfort. Safe for both mother and child, 
saddle block with Nupercaine eliminates fear of 
delivery by barring pain, yet satisfies patient’s de- 


sire to “see and help her baby being born.” 


HEAVY SOLUTION 


hydrochloride [ (dibucaine hydrochloride with dextrose 5% CIBA) 


Ampuls, 2 ml., each ml. containing 2.5 mg. Nupercaine and 50 mg. BA 
dextrose; cartons of 10. C UMMI B N. J. 
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New: Multiple dose vials for 
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release capsules, Syrup and 
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Compazine 


the specific for nausea and vomiting 


Smith Kline & French Laboratories, Philadelphia 
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AN 
HABITUAL 
ABORTER 


expecting 
again? 


Prescribe Nugestoral for the habit- 
ual aborter who “expects again.” 


By supplying five agents known 
to contribute to fetal salvage, 
Nugestoral helps you bring your 
abortion-prone patients to term. 


Each daily dose of three Nugestoral 
tablets provides Progestoral® (ethis- 
terone) , 45 mg; hesperidin complex, 
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525 mg; ascorbic acid, 525 mg; 


sodium menadiol diphosphate (vi- 
tamin K analogue), 6 mg; dl, alpha- 
tocopherol acetate, 10.5 mg. 


In packages of 30 and 100 tablets. 
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answer lo prematurity 


Mussels are always born “‘premature.’’ They die 
within a few days, unless a fish comes along to 
which they can attach themselves until fully viable. 


Prematurity is not normal in human infants. But 
when premature labor threatens, administration of 
Releasin can often halt labor and materially in- 
crease the infant’s chances for survival. 


Whenever labor begins between the 29th and 36th 
week of pregnancy and before dilatation of the 
cervix exceeds 3 cm., administration of Releasin 
may add precious additional days or weeks for in 
utero development. Releasin is also indicated to 
overcome cervical dystocia and facilitate delivery 
in cases of difficult or induced labor. 


Complete literature is available upon request. 


AN ORIGINAL DEVELOPMENT OF WARNER-CHILCOTT RESEARCH 


WARNER-CHILCOTT 
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AVAILABLE SOON 


a dramatically new 


“STUBBORN SPECTRUM” 


bactericidal 


antibiotic 


effective against a wide variety 
of recalcitrant organisms 


—even against 
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NEW 
Dramamine-D 


brand of dimenhydrinate with dextro-amphetamine sulfate 


EFFECTIVELY TREATS THE NAUSEA AND 
KEEPS THE PATIENT ALERT 


When prescribing an antinauseant and 
drowsiness is undesirable, Dramamine-D 


alleviates'-* the nausea yet keeps the 


patient alert. 
Dramamine-D is available on 


prescription only. 
Each scored, orange tablet of Dramamine-D 
contains 50 mg. of Dramamine and 5 mg. of 


dextro-amphetamine sulfate. 
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When your pregnant patient 
exhibits bizarre eating habits, 


craving high-calorie foods pea n ut sf 
you'd prefer her not to have— 

you can provide daylong control 

of her appetite with Dexamyl* b tt 
Spansule* sustained release U er * 


capsules. 


In addition to appetite control, 
‘Dexamyl’ helps relieve tension 

and anxiety which often contribute 
to excessive appetite. 


‘Dexamyl’ Spansule capsules are 
available in two dosage strengths 
(No. 1 and No. 2). 


Smith Kline & French Laboratories, Philadelphia : *T.M. Reg. U.S. Pat. Off. 
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OCTOR, FACT! 


TRADE MARK 


,DIAPHRAGM 
WITH THE 


CONTOURING 
COIL SPRING 

OFFERS YOU AND YOUR PATIENTS 

MORE BENEFITS THAN ANY OTHER TYPE 


1. Expressly designed to assure your patient ease of insertion and auto- 
matic placement. 


an 2. Conserves physician's time by reducing fitting and instruction period. 


~~ 3. Patients learn faster and develop greater confidence because of the ease 
with which they learn to place and use the diaphragm. 


4. Affords greater patient protection by locking in spermicidal lubricant 
and delivering it directly under and next to the os uteri. 


5. Folds behind pubic bone with suction-like action forming a more 
effective barrier. 


6. Simple to remove. 


When compressed, diaphragm forms into semi-curve or half-moon shape 
(Fig. 1) permitting it to pass easily along floor of the vagina beyond cervix 
(Fig. 2) without any difficulty. No mechanical inserter or introducer is re- 
quired (Fig. 2) since the KORO-FLEX will not buckle or butterfly in form. 


KORO-FLEX (contouring) Diaphragm is ideal, not only where ordinary 
coilspring diaphragms are indicated but for Flat rim (Mensinga) type 
as well. 


May be used in cases of mild 
prolapse, cystocele or rectocele. 


a 


Suggest the convenient mical 
KORO-FLEX COMPACT 60-95 mm 
Sanitary plastic bag with zipper closure. 
Diaphragm, tube KOROMEX Jelly (3 0z.), 
Cream (1 oz. trial size). 


Available at all prescription pharma- 
cies. Write for descriptive literature. 


FIG. 3 
HOLLAND-RANTOS COMPANY, 145 HUDSON STREET, NEW YORK 13, N. Y. 
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AN EVER-WIDENING CIRCLE OF THERAPEUTIC INFLUENCE 


Welcome relief can be the rule rather than the exception in the treatment of premenstrual 
tension so often associated with fluid retention. 


Patients report marked improvement of physical and emotional well-being on a simple regimen 
of DiAMOX—1/2-1/2 tablets daily, depending on weight. Treatment begins 6-10 days prior to 
onset of menstruation, or at the onset of symptoms. 


Well-tolerated, a single oral dose of DiAMOx offers convenient daytime diuresis and nighttime rest. 


Supplied: Scored tablets of 250 mg.; Syrup containing 250 mg. per 5 cc. teaspoonful and vials 
of 500 mg. for parenteral use. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK E> 
*Reg. U.S. Pat. Off. 
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Simplified Oral Treatment 
of Menstrual Irregularities 


anhydrohydroxyprogesterone 10.00 mg. per 
primed by ethinylestradiol 0.01 mg. § ‘let 


Dysfunctional uterine bleeding 
Secondary amenorrhea 


Given by mouth for five days, DUosTERONE® 
tablets simulate the hormonal requirement of 
the secretory phase of the menstrual cycle. 
Normal menstrual function thus may be safely 
and conveniently restored with twin-hormone 
action of DUOSTERONE: oral progesterone 
primed with ethinyl estradiol. Normal menses 
may be set off by DUOSTERONE, much as 
touching the pendulum starts a wound clock. 
According to the concept of Holmstrom', 
DUOSTERONE therapy may initiate an endocrine 
chain-reaction resulting in spontaneous 
ovulatory cycles. 


Other indications: Habitual or threatened 
abortion and functional sterility have also 
responded to DUOSTERONE therapy. 


Supplied: DUOSTERONE tablets in bottles of 25 
and 100, on prescription only. 


1. Amer. J. Obst. & Gynec., 68:1321, 1954. 


Write for: 


Medication Time Calendar 
and clinical supplies 
of DUOSTERONE 


— Roussel )—— Roussel CORPORATION « 155 East 44th St., New York 17, N.Y. 
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American-MacEachern 
Obstetrical Table 


for Abdominal or 


Perineal Route Delivery 


The “clean” lines of the 500N > 
\ table provide maximum comfort 
| ‘ and freedom for the surgeon... 
with toe space, folding 
handles, etc. 


@ The new 22” 500N table assures both the patient and the 
obstetrician the fullest advantages of modern obstetrical 
practice under all conditions. 

The growing practice of performing Cesarian sections in 
the O. B. room ... without moving or disturbing the patient 
«++is made easy by the 22” surgery width of the SOON. Yet 
the table will accommodate even the largest patient during 
normal delivery and the universally adjustable knee and 
foot rests accommodate all patients from the tallest to the 


shortest. Write for bulletin TC-224. 


If non-elective Cesarian section is indi- 
cated, patient is quickly and easily 
positioned for surgery simply by lower- 
ing extremities and raising the foot ; 
section. The anesthetist need not 
change position of head of patient. 


15” height adjustment and every > 
known obstetrical posture from high 
lithotomy to Walcher position pro- 
vides convenient approach to the 
perineal field. 


STERILIZER OFFICES IN 14 PRINCIPAL CITIES 


ERI'E* PENNSYLVANIA 


q 
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“Phenylazo-diamino-pyridine 
5-ml. teaspoonful of Syrug 
Tetracycline 


Sulfamethizole 
Minimal adult dosage: 1 cap. It 


BRISTOL LABORATORIES ING. 
Syracuse, New vos 


omprenensive 

3 AZOTREX is the only urinary anti-infec- 

(tetracycline phosphate complex) 125mg. 


mighalgesic action for 


% | 
tract 


AS A CONCOMITANT MEASURE 


AND IN PROPHYLAXIS 


* Nylmerate : 
(brand of phenylmercuric acetate) : 
is effective as a trichomonicide, 
monilicide and bactericide. 


HOLLAND-RANTOS COMPANY 
145 HUDSON STREET, NEW YORK 13, N. Y. 
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FISSURED NIPPLE THERAPY 


The use of White’s Vitamin A & D \ 

Ointment soothes and softens the x 

fissured nipple, promotes tissue 
regeneration. 


NIPPLE ROUTINE 


—a valuable and simple 
prophylactic measure against drying, 
fissuring and erosion. 


AFTER EPISIOTOMIES 


As a post-surgical dressing, 
White's Vitamin A & D Ointment 
provides comfort for the patient and 
encourages rapid healing. 


Specify White’s Vitamin A & D Ointment also in such a SS 


conditions as burns, diaper rash, 
chafing, indolent ulcers. 
; Recommend the 1% or 4 oz. tubes; the 
‘ 1 Ib. or 5 Ib. jars. 


WHITE LABORATORIES, INC. / KENILWORTH, NEW JERSEY 
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WHITE’S VITAMIN A & D OINTMENT 
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“ 


“Not available to the wives 
of Henry VII despite 
his 
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Now available low cost 
all your patients during 
pregnancy lactation New 


PRENATAL 


phosphorus-free 


y” NEW ECONOMY: less than % the usual cost. _ Just one Tablet a day provides: 
NEW CONVENIENCE: only tablet a day. Vitsmin 
Vitamin C (Ascorbic Acid) ......... = meg. 
Especially “‘special’’ because of MOL-IRON,  Vitaminbia 2 meg. 
the unique molybdenized ferrous iron complex— Pyridoxine 2 mg. 
Nicotinamide 
for over 10 years unexcelled in tolerance and = Mormon =~ 
Molybdenum Oxide .......... . on mg. 
Bottles of 30 (month's supply) /Bottles of 90 (trimester’s supply) 6 mg. 
WHITE LABORATORIES, INC., Kenilworth, New Jersey cs 1.5 mg. 
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VAGINAL TABLETS 


RESULTS: 

“Of 96 patients with records suitable for tabulation, 85 had from good to excellent results.’’! 
Ina group of 13 pregnant and 12 nonpregnant clinic patients “all patients were rapidly relieved 
of their symptoms, within 24 hours in most cases. .. . The writer has seldom been so rapidly 
convinced of the value of a new therapeutic agent.”’? 


Mycostatin is the safe, highly effective antifungal antibiotic . . . with direct, specific action 
against monilia. When you use Mycostatin Vaginal Tablets for your patients with monilial 
vaginitis, your therapy can be 98.3% successful. And your treatment will be clean—without 
messiness or staining—a point your patients will appreciate. 


Each tablet contains 100,000 units of Mycostatin and 0.95 Gm. lactose. Packages of 15 with 
applicator; packages of 100 without applicator. Each tablet individually foil wrapped. 


Therapy: 1 tablet intravaginally once to twice daily for 2 weeks, or as required. 


You can also use Mycostatin Oral Tablets; Mycostatin Ointment; Mycostatin Dusting Powder; 
Mycostatin for Suspension. 


1. Thomas, H. H.: Obstet. & Gynec. 9:163, 1957. 2. Browne, A. D. H.: J. Irish M.A. 40:86, 1957. 3. Pace, H. R., 
and Schantz, S. I.: J.A.M.A. 162:268, 1956. *errDOSTATIN’® 15 A SQUIBB TRADEMARK 


Squibb Nystatin 


SQUIBB QUALITY— 
THE PRICELESS 
INGREDIENT 
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A brighter 
“Good morning, 


999 
eX... doctor! 


No complaints about 


* post-episiotomy, 
4 * tender hemorrhoids, 
* or fissured nipples when you prescribe 


® 
Topical Anesthetic 


Americaine relieves surface discomfort quickly, sustains relief 
up to six hours with a single application—because only 
Americaine contains 20% dissolved benzocaine. 


What about sensitivities? None reported in over 11,800 pub- 
lished clinical cases'...negligible incidence in 10 years’ steadily 
growing use. 


Americaine Aerosol 


For quick spray application. Available in 3 oz. prescription size, and 
5.5 oz. and 11 oz. dispensers. 


Americaine Ointment 


For simpie manual application. Available in 1 oz. tube w/applicator. 


atin 


1. References on request. 


~ ARNAR-STONE LABORATORIES, INC..,. Mount Prospect, 1. 
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NOTICE TO SURGEONS 


The Surgical Products Division, American Cyanamid Company, 
takes pleasure in announcing a new development of outstand- 
ing importance to your hospital...and to your patients. 


In the past we have worked with surgeons and hospital 
personnel to introduce such important product advances as 
the new all-purpose D & G Elliptron* Surgical Needle, 

the revolutionary D & G Surgilar® and D & G Surgilope SP* 
plastic suture packages that give you safer, stronger, 
more flexible sutures, and a complete line of Vim hypodermic 
Syringes and needles. 


Now, in a sweeping move to provide hospitals with faster, 
more efficient service and reduce hospital costs 
substantially, Surgical Products Division introduces a plan 
by which hospitals may purchase all products directly 

from the manufacturer! 


Key personnel responsible for purchasing in your hospital 
are now being given full details on the DIRECT-PURCHASE PLAN. 
This exclusive innovation will save the average hospital 
thousands of dollars a year on quantity purchases...and at 
the same time give them the added benefit of more 
efficient service and new rapid delivery provided by our 
large staff of highly trained representatives and our 
unparalleled network of branch offices and regional 

Supply centers. 


The DIRECT-PURCHASE PLAN is bound to become an important 
topic of discussion among your hospital associates. 

We think you'll agree that it marks one more important 
step in our comprehensive program to bring your 

hospital the finest products at the lowest possible cost. 


—_CYANAMID 


NEWYORK.N.Y. 
SALES OFFICE: DANBURY, CONN. 


PRODUCERS OF DAVIS & GECK BRAND SUTURES AND VIM” BRAND HYPODERMIC SYRINGES AND NEEDLES. 
DISTRIBUTED IN CANADA BY: CYANAMID OF CANADA LIMITED. MONTREAL 16, P.Q. *Trademark 
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theflady will be dainty 


@ Massengill Powder has a “‘clean”’ 


antiseptic fragrance. It enjoys 
unusual patient acceptance. 


Massengill Powder is buffered to 
maintain an acid condition in the 
vaginal mucosa. It is more 
effective than vinegar and simple 
acid douches. 


Massengill Powder has a low 
surface tension which enables it 
to penetrate into and cleanse 
the folds of the vaginal mucosa. 


Massengill Powder solutions are 
-easy to prepare. They are 
nonstaining, mildly astringent. 


assengill powder 


INDICATIONS: 


Massengill Powder solutions are a valuable adjunct in the management of 
monilia, trichomonas, staphylococcus, and streptococcus infections of the 
vaginal tract. Routine douching with Massengill Powder solution mini- 
mizes subjective discomfort and maintains a state of cleanliness and 
normal acidity without interfering with specific treatment. 


Currently, mailings will be forwarded only at your request. . a 
Write for samples and literature. 


In modern feminine hygiene 


Massengill Powder has cosmetic elegance. Its clean, refreshing fragrance is acceptable to the 
most fastidious for therapeutic or routine hygienic use. Massengill Powder solutions are 
easily prepared, convenient to use, nonstaining. They effectively cleanse, deodorize and 
soothe the vaginal mucosa, while their mild astringent properties tend to decrease vaginal 


secretions. 


CLEAN-UP AFTER ANTIBIOTICS 


Following intensive antibiotic therapy, increasing 
numbers of female patients return complaining 
of vulvar pruritus or vaginitis ...and profuse 
vaginal discharge. 

Most of these present the classical picture of 
Monilia albicans, Trichomonas vaginalis or 
mixed infections. When these infections occur, 
regular use of Massengill Powder, with its pH 
of 3.5 to 4.5, helps restore the normal acidity of 
the vaginal tract. At this normal pH the growth 
of pathogenic organisms is inhibited and the 
growth of the normal vaginal flora encouraged,! 
thus reducing the barriers to specific medication. 


LOW pH RETENTION 


Massengill Powder is buffered to retain an acid 
condition. In a recent clinical observation, am- 
bulatory patients—with an alkaline vaginal 
mucosa resulting from pathogens—maintained 
an acid vaginal mucosa of pH 3.5 for a period of 
4 to 6 hours after douching with Massengill 
Powder; recumbent patients maintained a satis- 
factory acid condition up to 24 hours. Simple 
acid douches (vinegar or lactic acid) are quickly 
neutralized by an alkaline vaginal mucosa; 
therefore, they are somewhat unsatisfactory in 
maintaining the required acid pH of the vagina.’ 


The S. E. MASSENGILL Company 


and therapy 


LOWER SURFACE TENSION 


Massengill Powder in the standard solution has” 
a surface tension of 50 dynes/cm. as compared” 
to that of water and simple acid solutions with” 
72 dynes/em. This added property of reduced” 
surface tension enables Massengill Powder to” 
penetrate into and cleanse the folds of the’ 
vaginal mucosa, thus increasing the therapeutic 
effectiveness. Lowered surface tension makes’ 
the cell wall and cytoplasmic membrane of the 
infecting organism more permeable and thus 
more susceptible to specific therapy.’ 


SUPPLY 


Massengill Powder is supplied in glass jars of 
the following sizes: 
Small, 3 oz. 
Medium, 6 oz. 4 
Large, 16 oz. 3 
Hospital Size, 5 lbs. 
Pads of douching instructions for patient use 
available on request. 


1. Lang, W.R., Rakoff, A.E., Am. Geriatrics Soc.) 
1:520 (1953). 
2. Arnot, P.H., The Problem of Douching, Western’ 
Journal of Surg., Obs., and Gyn., Vol. 62, No. 2: ad 
(1954). 
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manages both the psychic and somatic symptoms 
relieves emotional stress in the menopause 
treats somatic disturbances due to ovarian decline 


Milprem: 


MILTOWN® CONJUGATED ESTROGENS (EQUINE) 
A PROVEN wma: A PROVEN ESTROGEN 
SUPPLIED: Bottles of 60 tablets. 


EACH TABLET CONTAINS: Miltown® (meprobamate, Wallace) .................. 400 mg. 
2-methyl-2-n-propyl-1,3-propanedio! dicarbamate 


ars 


and 


RADE-MARK 


Conjugated Estrogens (equine) ...................00. 0.4 mg. 


DOSAGE: One tablet t.i.d. in 21-day courses with one week rest 
periods. Should be adjusted to individual requirements. 
Literature and samples on request. 


WW} WALLACE LABORATORIES, New Brunswick, N.J. 


CMP-6671-38 
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PYELONEPHRITIS 


glon 


“A DISEASE OF THE TUBULES” AS WELL AS THE GLOMERULI§ Jn 


In pyelonephritis, “the tubules suffer from damage tol tex 
imp 
their lining cells which show cloudy swelling, granularg '" 


and 


degeneration and diminution in size. Inflammatory cells§ 


and colloid casts are found in the lumen of the tubules.§ *« 
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tissue. The glomeruli remain normal over a long period.§ °* 


Inflammatory cells are present also in the interstitial 


= 
j 
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In addition to simple glomerular 
filtration, FURADANTIN is actively 
excreted by the tubule cells. 


In the treatment of pyelonephritis, it is important to select an agent such as 
Furadantin which—in addition to its glomerular filtration—is secreted by 
the tubule cells. On the other hand, it has been demonstrated that sulfona- 
mides, both free and acetylated, are excreted primarily by glomerular fil- 
tration,? and that ‘‘the mechanism of excretion of tetracycline is solely a 
glomerular filtration process without tubular involvement.’’* 


In pyelonephritis ... FURADANTIN, first 


Furadantin ‘‘may be unique as a wide-spectrum antimicrobial agent that is 
bactericidal, relatively nontoxic, and does not invoke resistant mutants. The 
importance of an agent with these characteristics that could be used for a 
long period in the treatment of chronic pyelonephritis has been recognized, 
and it is in this sphere that nitrofurantoin may have its greatest use.""* 


Available as Tablets, Oral Suspension and Intravenous Solution. 


References: 1. Smith, !. M., and Lenyo, L.: Am. Practitioner 9:78, 1958. 2. Bass, A. D.: Chemotherapy 
of Bacterial Infections I!: Sulfonamides, in Drill, V. A., ed.: Pharmacology in Medicine, New York, 
McGraw-Hill Book Co., Inc., 1954. 3. Pindell, M. H., et al.: J. Pharm. Exp. Ther. 122:61A, 1958. 
4. Waisbren, B. A., and Crowley, W.: A.M.A. Arch. Int. M. 95:653, 1955. 


onl I. NITROFURANS—a new class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 
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NEW 

RESEARCH ON 
ERYTHROPOIETIN 
EXPLAINS 
CLINICAL 
SUPERIORITY OF 


and iron utilization 


enhances formation 
of erythropoietin 


necessary for 
hemoglobin 
synthesis 


Elucidation of the action of erythropoietin—the 
erythropoietic hormone—provides a clear ex- 
planation for the observations of Holly,! Ausman,? 
Tevetoglu® and many others who have reported 
that in the common anemias cobalt-iron therapy 
results in a clinical response superior to that pro- 
duced by iron alone. 


Increased Iron Absorption and Utilization—Re- 
cent investigations show that cobalt enhances the 
formation of erythropoietin.*.® This hormone in- 
creases the rate of production of new red cells 
which, in turn, increases the rate of both iron 
utilization by the marrow and iron absorption 
from the intestine. 


Clinical Application—In simple iron deficiency 
anemia, 89% of patients treated with Roncovite 
exceeded 12 Gm. of hemoglobin per 100 cc., while 
only 33% of the same patients treated with iron 
alone for a comparable period reached this level.” 
In anemia of pregnancy, 98.2% of Roncovite- 


(MODIFIED FORMULA) 
IN THE COMMON ANEMIAS 


treated patients maintained their hematologic 
status; 63.8% delivered with a hemoglobin of 13 
Gm. per 100 cc. or more.! In anemia of infancy and 
childhood an average hemoglobin level of only 8.7 
Gm. per 100 cc. was attained with iron alone 
while the same patients subsequently reached an 
average hemoglobin level of 11.6 Gm. per 100 cc. 
with Roncovite.* 


Roncovite-MF is the new therapeutic agent based 
on erythropoietin formation which translates this 
new research into the practical utility of full iron 
effectiveness with greatly decreased, better toler- 
ated iron dosage. 


Each enteric-coated, green tablet contains: 


Cobalt chloride, 15 mg. 
Ferrous sulfate exsiccated, 100 mg. 


Maximum adult dosage: 
one tablet after each meal and at bedtime. 
Supplied: Bottles of 100 tablets. 


Bibliography available on request. 


LLOYD BROTHERS. INC. 
CINCINNATI 3, OHIO 


Am. J. Obst. & Gynec. 
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help prevent neonatal hem ia. ~ 
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8.7 VITAMIN Kj 


the only available preparation chemically identical with naturally-occurring vitamin K,... 


d an 
0 cc. “has a more prompt, more potent and more prolonged effect than the vitamin K analogues’’* 
yased “ * 99 
» this ¢ helps prevent “physiologic hypoprothrombinemia, the most 
nine probable cause of hemorrhagic disease of the newborn 
sane ¢ helps reduce incidence of intracranial hemorrhage at birth 
e if ‘Mephyton’ has not been given to the mother before 
delivery, it can be administered to the infant if birth is 
premature, if surgery is necessary, or if treatment 
of neonatal hemorrhage is required 
Dosage: Hemorrhagic disease of the newborn, 0.5 to 2 mg. prophylactic- 
ally to the mother is usually adequate; if actual hemorrhage occurs, up 
to 10 mg., repeated if necessary, may be given to the newborn. 
Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul con- 
tains 50 mg., boxes of 6 ampuls. 
mQo MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
Mephyton is a trade-mark of MERCK & CO., Inc. 
ynec. 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 
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‘Miltown’ relieved symptoms 
in 88% of pregnant women 
complaining of nausea, 
vomiting, leg cramps 
(refractory to calcium therapy), 
numbness and tingling 

of the extremities, 

headache, insomnia, anxiety, 
and emotional upsets.* 


*Belafsky, H. A., Breslow, S. and Shangold, 
J. E.: Meprobamate in pregnancy. Obst. 
& Gynec. 9:703, June 1957. 
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in non-specific vaginitis 


e in postpartum care 


after vaginal surgery 


Triple Sulfa Cream 


SUSPENSION TABLETS 


SULFOSE 


Triple Sulfonamides, Wyeth 
(Trisulfapyrimidines: Sulfadiazine, 
Sulfamerazine, Sulfamethazine) 


Philadelphia 1, Pa. 


This advertisement con- 
forms to the Code for 
Advertising of the Physi- 
cians’ Council for Infor- 
mation on Child Health. 
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: setting new standards 
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METHOD 


1, 50 cc. of 0.1 to 0,15 per cent solu- 


tion of Pontocaine hydrochloride 
with the addition of 1 cc. of — 


1:1000 solution of epinephrine 
are used. If desired, hyaluroni- 


dase may be added. 


2. The main branches of the puden- 
dal nerve are first injected bilat- 
erally (I, 1); then points lll and 
IV are injected, some of the solu- 
tion being injected into the inter- 

mediate area. 


. Site V is for episiotomy. 


4 


Pudendal block 


The ability of 
Pontocaine to produce 
profound and 
exceptionally prolonged 
anesthesia with little 
likelihood of 

associated side 
reactions or local 
irritation makes it 
especially well suited 
for pudendal block. 


with PONTOCAINE 
is recommended in... 

@ normal deliveries 

@ vaginal repair 

@ perineal surgery 


@ to augment special 
anesthesia for 
perineal procedures 


SUPPLIED. 
0.15 per cent solution, 

vials of 100 cc., and instantly 

soluble “Niphanoid’’® form 

in 250 mg. ampuls. 


Pontocaine (brand of 
tetracaine) and Niphanoid, 
trademarks reg. U.S. Pat. Off. 
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DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THRO 


AMERICAN HOSPITAL SUPPLY CORPORATIO 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLING 


THE PHYSIOLOGIC PLASMA ELECTROL 


Provides ionic concentrations of sodium, chloride, calecij 
and magnesium precisely as found in human plasma; 
the potassium concentration is twice that of nor 
plasma and bicarbonate is also provided in twice 
plasma concentration in the form of metabolizable 1 
cursors, acetate and citrate. 


INDICATIONS: Uncomplicated medical, surgical, pediatf 
orthopedic and urologic cases . . . to counteract dehydrati 
... to expand volume of plasma and intracellular fluid wi 
out distorting ionic composition . .. to prevent postoperat 
potassium deficiency . . . to restore normal plasma electrolj 
values in infantile diarrhea . . . and in the management 
metabolic acidosis. 


Because of the unique balance of its components, PLas 
LYTE promotes normal fluid and electrolyte balances with¢ 
inducing potassium toxicity, tetany or metabolic acida 


HOW SUPPLIED: Bottles containing 500 ml. and 1000 ml. 


Where protein-sparing effect and increased caloric infusi 
are indicated, specify 

PLASMALYTE with Travert® 10% 
Bottles containing 500 ml. and 1000 ml. 


BAXTER LABORATORIES, INC. 7 


Morton Grove, 
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iron-calcium TABLETS 


a unique new compound, ferrous calcium citrate, with tricalcium citrate 


- iron and calcium in one molecule 
- more hemoglobin in less time 
- no leg cramps with this iron-calcium 
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ACID MANTLES Hy 


Epitheliail = 


Antiinflammatory 


Normal - and 
Anal-Traet- Restorativ e 
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THO 
‘“standard’”’ medication for patients in labor?’ 


)‘Thorazine’ was used during labor in a series of 2,093 obstetrical patients in an effort to 
pachieve relief of pain and adequate sedation of the mother without causing respiratory 
depression in the infant. 


pRelief of pain was good in the great majority of patients. Also, apprehension, nausea and 
svomiting were markedly reduced. Condition of infants at birth was good; only 2.6% required 
active resuscitation. 


SOnly six patients showed significant hypotension even though 1,030 received saddle- 


Mblock anesthesia. 


he authors state that the good results obtained over a two-year period have made 
Uhorazine’ a standard drug for patients in labor. 
1. Lindley, J.E.; Rogers, S.F., and Moyer, J.H.: Obst. & Gynec. 10:582 (Nov.) 1957. 


| Smith Kline @ French Laboratories, Philadelphia 
Gynec. | 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F, 


more contrast and clarity than with 


+ free-flowing viscosity — fluidity similar 


optimal absorption chare z 
more information Ru 


ds of seed oil, 
mpules, boxes of two. A dev 


_uterotubal X-rayswith 
tar more contrast—for definitive diagno 
less pain—for the apprehensive pati 
: 
advantaaes c inicallv co mea’ 
permits 24-hour film for more accurate study 
“=e dine. It is available in 10:c 
sources: (1) Steinberg, W.: Am. J. Obst. Gynec. 5:144, 1958 
(2) Becker, S.: J. Am. M. Women's A. 33 1957.9 
FOUGERA & COMPANY, INC 
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INTRAMUSCULAR IRON-DEXTRAN Ct 
+ 
HRONIC B 0oD LOSS 
this patient receive any transfusion of | 
: atinic other than the intramuscular dose of J 
- emoglobin ret ¢ 
3 weeks. Co! nitantiy with 
NTOLER/ NCE T0 2AL 
yenth day, and a complete 
AG conversion trom 
by the end of two months. Sh 
alleviation of her anemia.’ 
iorn, A. Proc. Staff Meet. Mayo Clin. 32:705 (De 
WV. Ry Louis, and Limarzi, R.: M. Clin. Nort 
58. p. 3. 
d: 2-cc. and 5-cc. amouis. boxes of 4. P 
; there are 50 mg. © lemental iron pe c. Request E 
.2eside Laboratories, inc.. unde 
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The rate of cure with AVC Improved is 
consistently high in all common types of 
vaginitis. In one series of patients with trich- 
omonal vaginitis, bacteriologic cures were 
obtained in 82.5% of the cases.! Sympto- 
matic relief is rapid and lasting. And because 


AVC Improved has an acid pH, it encour- 


Improved ages the early return of normal vaginal flora. 

Composition: A nonstaining cream containing 

in trichomonal vaginitis = 9-aminoacridine hydrochloride 0.2%; sulfanila- 

“_.. the most effective mide 15.0%; allantoin 2.0%; with lactose in a 

treatment available.’! water-miscible base buffered to pH 4.5. 

Indications: Trichomonal leukorrhea; monilial 

nilial vaginitis — and nonspecific vaginitis; cervicitis; postpartum 

im itis hygiene; pre- and postcauterization, coagulation, 

ir ... more effective than any conization, and other vaginal surgery; vaginal 
ca other agent .. . used previously.’”* infections in children. 

4 bs Administration: An applicatorful twice daily—on 
. in mixed infection — arising and at bedtime. 

_ “_.. the most effective Supplied: 4 0z. tubes with or without applicator. 

‘cite ”g (1) Cortese, J. T.: Clin. Med. 2:45, 1955. (2) Hensel, 

treatment of endocervicitis. . . . H. A.: Postgrad. Med. 8:293, 1950. (3) Horoschak, A. 


and Horoschak, S.: J. M. Soc. New Jersey 43:92, 1946. 


THE NATIONAL DRUG COMPANY 
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1999. 4 

rg, T. H., and Neweomer, Me 
102, 1955. 
R. L.: J. M. Soe. New Jersey @ 
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(1) Noojin, R. O.: South. M. J. 49:14948 


Postared. Med, 162:1879, 1956. (3) Goldman, L.; Flatés form, report 
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BY ALL DERMATOLOGISTS 


A TOPICAL “METI’’STEROID PREPARATION FREE 
FROM UNWANTED SENSITIZATION POTENTIAL 


bee. 


NAME e 
I-DERM CREAM 0.5 
rich: M E T % 
were 
ipto- He DESCRIPTION 5 mg. prednisolone, free alcohol, in each 
ause gram —nonstaining, water-washable base — 
‘our: exerts a therapeutic effect in presence of an 
lora. exudate without being occlusive. 
supplied: 10 Gm. tube. 
in a Meti—T.M.—brand of corticosteroids. : 

chering 
cal SCHERING CORPORATION * BLOOMFIELD, NEW JERSEY 
tion, : 
ginal 

rednisolone, free Waterwashable base. 

tor. 
PACKAGING: 05%, 10 Gr, tube, 
ik, A. 
1946, 


IN SKIN RASHES™ 


WHEN SCRATCHING 


Derg 


OR ALLERGY PRE 
METI-STEROID 


ii 
| é 
PICAL CREAM MetTi-DERM Cream @ @ 
action in the affected area, No system 2 
nd weight gain, have been reported wi 2% 


~ (CHLOROTHIAZIDE) 


FORD, R. V., Rochelle, J.B.111, Handley, C. A., Moyer, J. H. and Spurr, C. L.: 
J.A.M.A. 166 :129, Jan. 11, 1958. 


“.. in premenstrual edema, convenience of therapy points to the selection of 
chlorothiazide, since it is both potent and free from adverse electrolyte 
actions.” In the vast majority of patients, "DIURIL' relieves or prevents the fluid 
“build-up” of the premenstrual syndrome. The onset of relief often occurs 
within two hours following convenient, oral, once-a-day dosage. 'DIURIL' is well 
tolerated, does not interfere with hormonal balance and is continuously 
effective—even on continued daily administration. 


DOSAGE: one 500 mg. tablet "DIURIL' daily—beginning the first morning of 
symptoms and continuing until after onset of menses. For optimal therapy, 
dosage schedule should be adjusted to meet the needs of the individual patient. 


SUPPLIED: 250 mg. and 500 mg. scored tablets 'DIURIL' (chlorothiazide); 
bottles of 100 and 1,000. 


Diurit is a trade-mark of Merck & Co., Inc: 


MERCK SHARP & DOHME Division of MERCK & CO, INc., Philadelphia 1, 


sune, 
Page 42 Am. J. Obst. & Gynecyy 


ie 
q 
: 
| | | | } 
is, 
Ye 
& 
ek 
4 
ig 
3 
AN 


ZIDE) 


quickly relieves 


Distention 
Discomfort 


ANY INDICATION FOR DIURESIS 1S AN INDICATION / A} \\ FOR ‘DIURIL! 
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Many such : 


hypertensives have 


been on Rauwiloid 
for 3 years 
and more* 


for Rauwiloid IS better tolerated... 7 
“alseroxylon [Rauwiloid] is an anti- 
hypertensive agent of equal thera: © 
peutic efficacy to reserpine in the 
J treatment of hypertension but with 
significantly less toxicity.” 


*Ford, R.V., and Moyer, J.H.: Raw 
wolfia Toxicity in the Treatment of — 
Hypertension, Postgrad. Med.23:41 
(Jan.) 1958. 


Enhances safety when more potent drugs just two tablets 


at bedtime 

alseroxylon 1 mg. and alkavervir 3 mg. 
for moderate to severe hypertension. 


Initial dose, 1 tablet t.i.d., p.c. $ 


one tablet suffices 


Rauwiloid® + Hexamethonium 
alseroxylon 1 mg. and hexamethonium chloride 2 
dihydrate 250 mg. a 

in severe, otherwise intractable hyper- 
tension. Initial dose, 4% tablet q.i.d. 


Both combinations in convenient 
single-tablet form. 


4 
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meprobamate 
prolonged 
capsules 


Evenly sustain relaxation of mind and muscle ‘round the clock 


ated... 
n anti 
thera- ; 
in the 4 
¥ 
ut with © MEPROSPAN THERAPY 
H.: Raw i ~ 
tment of 
ed. 23:41 
4 # TWO MEPROSPAN CAPSULES IN THE MORNING it i TWO MEPROSPAN CAPSULES AT BEDTIME 
i N AND LETAL MU PROVIDE UNINTERRUPTEL LEEP THROUGH: 
AY UT THE NIGHT 


MEPROBAMATE IN PROLONGED RELEASE CAPSULES 


= maintains constant level of relaxation 
. = minimizes the possibility of side effects 
usimplifies patient’s dosage schedule 


Dosage: Two Meprospan capsules q. 12 h. 
Supplied: Bottles of 30 capsules. 


$ Each capsule contains: 
Meprobamate (Wallace) .................... 200 mg. 
2-methyl-2-n-propyl-1,3-propanediol dicarbamate 
a8 Literature and samples on request. 
‘ (i WALLACE LABORATORIES, New Brunswick, N. J. 
TRADE -MARK CME-6598-48 

ANGELES = 
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WEIGHT 


dyclonine hydrochloride 


the unsurpassed topical anesthetic 


for 
instrumentations 
examinations 
pain 

pruritus 


DYCLONE does more...safely...than any 
other topical anesthetic because it is 


fast-acting 

long-acting 

antibacterial 

antifungal 

nonsensitizing 

supply... Dyclone Creme, tubes of 1 02. with 


rectal applicator. Dyclone Solution, bottles 
of 1 and 8 oz. 


PITMAN-MOORE COMPANY 
DIVISION OF ALLIED LABORATORIES, INC. 
INDIANAPOLIS 6, INDIANA 
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HIGH-STRUNG 


WEIGHT REDUCTION: Obese patients may resis{ dieting beqause they feag losing the emdtional security often involved in overeating. ampar helps 
them hold the diet line by|giving them a more alert, brighter outlook. witHouT JITTERS: Methamphetamine, a potent cns augmenter, pro- 
duces less cardiovascular ¢ffect than amphetamine. In AMBAR it is combined with justienoughiphenobarbital to prevent overstimulation. AMBAR 
EXTENTABS provide 10-12 hours of appetite suppression in one controjled-release, extended-action tablet: methamphetamine hydrochioride, 
10.0 mg.; phenobarbital (} gr.) 64.8 mg. AMBAR TABLETS for conventional Hosage of intermittent therapy contain methamphetamine hydro- 
chloride, 3.33 mg.; phenobprbital (44 gr.) 21\6 mg. A. H. ROBINS COMPANY, IN , Richmdnd, Virginia, Ethical Pharmaceuticals of Merit Since 1878 


WEIGHT REDUCTION WITHOUT JITTERS AMBAR & 


methamphetamise and phenobarbital! 
TABLETS AND EXTENTABS® 
; 


de 


nec. 
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FILIBON helps 


her meet the nutritional demands of pregnancy in 
today’s active life by supplying full vitamin-mineral 
supplementation, plus... 


e A phosphorus-free formula 

e Vitamins B, and K —prophylactically important 

e Noninhibitory intrinsic factor to augment Bj2 
absorption 

e New, better-tolerated source of iron 

e Important trace elements 


to keep her on the regimen you prescribe 

e the attractive FILIBON Jar 

e the FILIBON capsule, small and easy to swallow 

e the convenient FILIBON dosage, easy to remember 
—only one a day 


Each soft-shell FILIBON capsule 


contains: 
Vitamin A. . 4,000 U.S.P. Units Iron (as Fumarate). . 30 mg. 
Vitamin D. . 4000U.S.P. Units Intrinsic Factor .. . 5 mg. 
Thiamine Fluorine (CaF2) . . . 0.015 mg. 
Mononitrate (Bi). . 3mg. Copper(CuO) ... . 0.15 mg. 
Pyridoxine (Bs) .. . Lodine(KI) .... . 0.01 mg. 
Niacinamide.... . 10 mg. Potassium (K2SO;) . . 0.835 mg. 
Riboflavin (B»). ... 2mg. Manganese (MnO»). . 0.05 mg. 
Vitamin By. . . . . 2mcegm. Magnesium (MgO) . . 0.15 mg. 
Ascorbic Acid (C). . . 50 mg. Molybdenum 
Vitamin K (Menadione) 0.5 mg. —— . 0.025 mg. 
Folic Acid. . . Img. Zine (ZnO) .. . 0.085 mg. 
Ferrous Fumarate me 90 mg. Calcium Carbonate . . 575 mg. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York ( fe 


*Reg. U. S. Pat. Off. 


DOSAGE/ one or more 
capsules daily 
SUPPLIED/ attractive 
re-usable bottles 

of 100 capsules 


BRI 


a, 
in the picture... during pregnancy may 
* 
 stru 
can 
= 
PHOSPHORUS-FREE PRENATAL VITAMIN-MINERAL SUPPLEMENT LEDERLE ing 
P 


As one clinician states: “Blood loss 
may be hidden temporarily after closure 
of the thoracic or abdominal cavities, 
even though drains are in place. Ob- 
struction to outflow through these drains 
can occur, and bleeding is not apparent. 

“There are certain clinical situations 
in which prolonged and profound ooz- 
ing of blood may occur.””! 

Published reports** over the last five 


SALICYLATE 


(Brand of carbazochrome salicylate) 


years emphasize the value of Adrenosem 
preoperatively—to control oozing and 
bleeding and provide a clearer opera- 
tive field. 

Adrenosem does not affect blood pres- 
sure, cardiac rate or output, blood clot- 
ting mechanism, massive hemorrhage, 
or arterial bleeding.’ 


Supplied in ampuls, 
tablets and as a syrup. 


“U.S. Pat. 2581850, 250629 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE 


* NEW YORK «+ KANSAS CITY 


* SAN FRANCISCO 


Most effective when used preoperatively 
d to control oozing and bleeding 4 
“a 
| 


One of the many procedures where 


has been especially effective when used preoperatively 


The photographs below are of two typical cases in 200 dermabrasion 


procedures‘ over a period of two years. 


Case #2 Left cheek untreated 


SALICYLATE 


Case #1 1 Right cheek, after treatment with) 


Adrenosem 


Case #2 Right cheek, after treatment with 
Adrenosem 


Write for literature describing the action and uses of Adrenosem Salicylate 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE + NEW YORK 


1. Dripps, R.D.: Hazards of the Immediate Post- 
operative Period, J.A.M.A. 7:795 (Oct. 19, 1957) 
[This reference reviews postoperative hazards, 
and does not refer to Adrenosem Salicylate] 

2. Ersner, M.S., and Lerner, S.S.: M. Clin. North 
America 40:1749 (Nov., 1956) 

8. Peele, J.C.: Further Observations on the Use of 
Adrenosem Salicylate in the Control of Hemorrhage 
from the Nose and Throat, N. Carolina M.J. 17:98 
(March, 1956) 


. Brown, W.S.: The Use of Adrenosem Salicylati 


. Wilkins, B.D.: Gastrointestinal Bleeding as Seen 


. Orzac, E.: Medical Care of the Child Patient Be 


. N.N.R., 1957, p. 265 


KANSAS CITY +© SAN FRANCISCO” 


ai 


Control Postoperative Bleeding in Plastic Surge 
Dermabrasion, Northwest Medicine. In Press. © 


the Proctologist, J.A.M.A. 163:1214 (April 6, 1% 


and After Adenoidectomy and Tonsillectomy, Ni” 
State J. Med. 55:886 (Mar., 1956) 
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« “The treatment of spasmodic 
dysmenorrhea 


depends upon its severity and the degree of dis- 

ability it causes... A combination of aspirin, 

oe phenacetin and amphetamine [antispasmodic 

Benzedrine®], known under the...name of 
‘Edrisal’, is useful...” 


—Am. Pract. & Digest Treat. 
nt with” 8:1562 (October) 1957 


cisco [ | S 
Antispasmodic Antidepressant Analgesic 

tic Surge 

Pres 2 TABLETS EVERY 3 HOURS 

g as Seen 


pril 6,1 


tient BO Smith Kline & French Laboratories, Philadelphia 


Also available: ‘Edrisal with Codeine’ (14 gr. & 4 gr.) 
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IN PRENATAL NUTRITION 
In the aim for optimal nu- 
trition without undue 
weight gain during the en- 
tire prenatal period, oat- 
meal serves well as a uni- 
versally accepted food high 
in nutrient value without 
“empty”’ calories. 


The Quaker Oats @mpany 


CHICAGO 


Anorexia upon arising must often be dealt with 
as part of a therapeutic regimen. In addition to the | 
well-known syndrome of early pregnancy, several ~ 
other causes of “breakfast anorexia” are recog- 
nized. Generally psychological in character, they 
include fear or lack of enthusiasm in facing the 
day, distaste or intolerance for the fried and fatty ~ 
foods commonly served at breakfast, and habit | 
patterns such as late rising with the inevitable 
morning rush. Obese patients who “‘cannot”’ eat | 
breakfast tend to overeat during the day in order © 
to overcome the deficit. . 


When “breakfast anorexia’? must be overcome, 


physicians find that a dish of steaming oatmeal as 
the main food at breakfast is a great help in the 


solution of this problem. Its inviting warmth and F: be 


delicious taste make the oatmeal dish appealing @ 
even when appetite is poorest. It also provides 
readily available energy for a morning of produc- 
tive work; it helps to allay hunger throughout the 


morning; it makes a notable contribution to the §| 


day’s nutritional needs; it is low in fat, and is 9 
easily digested. 


Oatmeal is richer in protein than all other whole- i. 
grain breakfast cereals. It ranks among the highest @| 
in thiamine, and contributes other B vitamins as 9 


well. It is outstanding for its iron content. 


The correction of “breakfast anorexia” can be © 
made easier in many ways by a morning dish of 
oatmeal and milk, so quickly and easily prepared, 7 
and so gratifying. 


Quaker Oats and Mother’s Oats, the two brands 7 
of oatmeal offered by The Quaker Oats Company, 7 
are identical. Both brands are available in the ~ 
Quick (cocks in one minute) and the Old-Fash- 
ioned varieties which are of equal nutrient value. 
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AFTER THE BLESSED EVENT 


AEROSOL 
SOOTHING TOPICAL ANESTHETIC + BACTERICIDAL SPRAY 


APPLIED WITHOUT TOUCHING THE INVOLVED 
SENSITIVE AREAS—Immediate relief of pain and 
itching is experienced 


Formula: benzocaine 4.7% 
benzethonium chloride 0.1%; 
menthol 0.5%; dissolved in 

oils PROCESS) 
yrands 
in the = 
-Fash- | 

value. 


Available in 3 sizes: 


PRESCRIPTION: new 3 oz. 
(for individual therapy 
in hospital & home) 


HOSPITAL: 12 oz. economy 
JUNIOR: 6 oz. 


MALLON owisionor DOHO 


& June, 1958 


100 VARICK ST.. NEW YORK 13.N. Y. 


Other indications responding 
to DERMOPLAST’s quick, 
therapeutic pain relief: 


perineal suturing 
hemorrhoids 
pruritus vulvae 
wounds 

burns 

abrasions 
sunburn 


Supporting clinical data on request 
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OINTMENT 


@ Specially formulated for pro- 
longed, unusual efficacy in reliev- 
ing pain, itching, irritation and 
inflammation in non-surgical 
HEMORRHOIDS, PRURITUS ANI, 
FISSURES, PERIANAL DERMATITIS, 
PAPILLITIS, etc. Non-sensitizing. 


Formula: RECTAL DESITIN OINTMENT 
contains high grade Norwegian cod 
liver oil, zinc oxide, lanolin, talcum, 
sodium lauryl sulfate, petrolatum q.s. 
Does not contain local anesthetics, 
narcotics, or “caine” drugs which 


might mask serious anorectal dis- 


orders. 


Available on 
your prescription 
in tubes of 11/2 oz., 
with a safe, flexible 
applicator 


1. Spiesman, M. G. and Malow, L.: Amer. J. Proctology, June 1956. 
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extra protection for every conception 


Decidual bleeding due 
to capillary fragility 


leads to abortion 


Prenatal 


esper- 


with capillary-protective factors plus vitamins-minerals 


a precaution in every pregnancy 
a necessity in habitual abortion” 


Routine care during pregnancy should include protection against decidual bleeding. To 
guard against spontaneous and habitual abortion, Hesper-C Prenatal provides the essential 
capillary-protective factors (hesperidin complex and ascorbic acid) plus the supplemental 
vitamins and minerals required during gestation. 


The usual daily dosage (2 capsules t.i.d.) provides: Thiamine Mononitrate ......ccccccsccceess 7.5 mg. 
Ferrous Gluconate (15 mg. iron) ........... 4.5 mcg. 
Calcium Carbonate (500 mg. calcium) ..... 1.25Gm. Pyridoxine Hydrochloride ................ 10.0 mg. 
So ee 6,000 U.S.P. Units Copper Sulfate (3.0 mg. copper) .......... 12.0 mg. 
1,200 U.S.P. Units Potassium Iodide (0.3 mg. iodine) .......... 0.4 mg. 


Providing the daily requirements or more of vitamins and iron during pregnancy as recommended 
by the National Research Council. 


1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 1953. 
2. Dill, L. V.: M. Ann. District of Columbia 23:667, 1954. 


THE NATIONAL DRUG COMPANY Products 
ite Philadelphia 44, Pa. 
June, 1958 
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to retain vaginal and cervical medications 
after treatment and between office visits. 


to protect against seepage after cervical 
biopsy or cauterization. 


for varying requirements. 


Made of pure surgical absorbent cotton — readily 
available and economical. 


| INCORPORATED PALMER, MASS. 


not only for protection| 
as the vaginal menstrual guard of choice... 


but also for professional use 


to absorb discharges or abnormal secretions. | 


Three Absorbencies— ReGuLar, Super, JUNIOR— © 


COMFORTABLE * CONVENIENT SAFE 
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announcing...oral iron under 
chelate control for a 
SURER HEMATINIC EFFECT 


administration of iron with food...reducels] 
swum the amount of iron available for hemopoiesis 
and limitls] the effectiveness of treatment ...99% 


**the presentation of iron to the system 
as a Chelate complex [iron choline citrate) permits its 
administration between meals 


CHEL-IRON 


BRAND OF IRON CHOLINE CITRATE+ TRADEMARK 


CHELATED IRON permits optimal uptake as physiologically 
required...no iron lost through precipitation... therapy 
uninterrupted by intolerance 


notably effective...exceptionally well tolerated...safest iron to have in the home 


MH CHEL-IRON TABLETS / where iron alone is indicated Ml CHEL-IRON 
PEDIATRIC DROPS /can be mixed with milk or formula, will not 

stain teeth Ml CHEL-IRON PLUS TABLETS /chelated iron plus B,, with 
intrinsic factor, folic acid, pyridoxine, other essential B vitamins, and C. 


*Franklin, M., et al.: Chelate Iron Therapy, J.A.M.A. 166:1685 Apr. 5, 1958. 
tU.S. Pat. 2,575,611 
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an 
entirely new 
concept 


in 
broad-spectrum 
therapy 


Cosa is an abbreviation for glucosamine, a basic substance 
older than man himself, found throughout the human body 
and in the whole spectrum of nature—lobster shells . . . ? 
mother’s milk... eggs... gastric mucin... . It achieved new 7 
importance when Pfizer scientists discovered that this 


interesting compound provided 
what is 


the following significant advantages : 
when added to antibiotics such as © 
tetracycline and oxytetracycline: 

1. Higher, faster antibiotic blood levels! 

2. More consistent high antibiotic blood levels? 

3. Effective, well-tolerated broad-spectrum therapy*:+5 

4. Safe, physiological potentiation with glucosamine, 

a nontoxic human metabolite®.7.8 


References: 1. Welch, H.; Wright, W. W., and Staffa, A. W.: Antibiotic 
Med. & Clin. Therapy 5:52 (Jan.) 1958. 2. Carlozzi, M.: Ibid. 5:146 
(Feb.) 1958. 3. Shalowitz, M.: Clin. Rev. 1:25 (April) 1958. 4. Stone, 
M. L.; Bamford, J., and Bradley, W.: Antibiotic Med. & Clin. Therapy 5:3227 
(May) 1958. 5. Cornbleet, T.; Chesrow, E., and Barsky, S.: Ibid. 5:328 ; 
(May) 1958. 6. West, R., and Clarke, D. H.: J. Clin. Invest. 17:173 
(March) 1938. 7. Jimenez-Diaz, C.; Aguirre, M., and Arjona, E.: Bull. Inst. 
M. Res. Madrid 6:137 (Oct.-Dec.) 1953. 8. Lerman, S.; Pogell, B. M., 


COSA -TETRACYN* 
GLUCOSAMINE-POTENTIATED TETRACYCLINE 
This excellently tolerated formu- 
lation provides highest, fastest 
blood levels of tetracycline, the 
most widely used broad-spectrum 
antibiotic. Capsules (black and 
white) 250 mg. and 125 mg.; 
orange-flavored Oral Suspension, 
125 mg. per 5 cc. 


Researching the future —today 


and Lieb, W.: A.M.A. Arch. Ophth. 57:354 (March) 1957. 


Your patients will do better when you choose COSA antibiotics 


COSA-SIGNEMYCIN* 


TRIACETYLOLEANDOMYCIN GLUCOSAMINE- 
POTENTIATED TETRACYCLINE 


Provides broad-spectrum anti- 
biotic activity (Cosa-Tetracyn) 
plus triacetyloleandomycin effec- 
tiveness against many organisms 
resistant to currently used antibi- 
otics. Recommended for home or 
office where sensitivity testing is 
difficult or impractical. Capsules 
(green and white) 250 mg. and 
125°mg. 


Pfizer. Prizer Lasoratonies, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


COSA -TERRAMYCGIN, 
OXYTETRACYCLINE WITH GLUCOSAMINE & 
A proven standard in antibioti® 
therapy for over 8 years now 
significantly improved through (If 
glucosamine potentiation, (2) addi® 
tional recrystallizations for 
mum purity. Capsules (yellow 
250 mg. and 125 mg.; peach-fiy 
vored Oral Suspension, 125 mg 
per 5 ce. 
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announcing...oral iron under = 


chelate control for VIRTUAL 
FREEDOM FROM 
G.1. INTOLERANCE 


®t One of the major difficulties associated 
with iron therapy is that of the occurrence 
of gastrointestinal disturbances. ..99 * 


*€ iron choline citrate, a chelated form 
of iron, possesses outstanding qualities in terms of freedom 
from undesirable gastrointestinal effects. 77 * 


CHEL-IRON 


BRAND OF IRON CHOLINE CITRATEt TRADEMARK 


CHELATED IRON...remains in solution...no irritating 
ionization or precipitation... acceptable even to peptic ulcer 
patients ...can be taken on an empty stomach 


exceptionally well tolerated... notably effective...safest iron to have in the home 


ME CHEL-IRON TABLETS / three tablets supply 120 mg. elemental 

iron MM CHEL-IRON PEDIATRIC DROPS /each cc. supplies 16 mg. 
elemental iron in a flavored, nonalcoholic vehicle Ml CHEL-IRON PLUS 
TABLETS / three tablets supply 72 mg. elemental iron plus B,. with 


intrinsic factor, folic acid, pyridoxine, other essential B vitamins, and C. 


*Franklin, M., et al.: Chelate Iron Therapy, J.A.M.A. 166:1685, Apr. 5, 1958. 
TU. S. Pat. 2,575,611 


ough (If 
(2) addi 
or 
yellows 
each-fay 
125 mg 


( KINNEY & COMPANY, INC. COLUMBUS, INDIANA 
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pregnancy 
is a state 
of stress 


Meprobamate 


Relieves tension—mental and muscular 
June 


Representative case Report: 
Patient first trimester 
primipare 
E. toe pehavioral changes dating from early wee 
F oe of pregnancy: Patient was anxious and fret 
ful, and complain of restlessnes®> jnsomnia, 
i che 
frequent erying: and ,ension headache: 
ed ms € 
allay these sympto of anxiety 
sont’ 
and tension, and the patient outlook be- 
came cheerful. 
Meprobamate 
PHENE 
Promethazine 
AW 
every patient drug for 
Phitade! phia 


announcing...oral iron under 
chelate control for PROTECTION 
AGAINST IRON POISONING 


Se, “Sacute toxicity of iron must now be seri- 
ously considered ...an increasing number of 
hear-fatal and fatal poisonings have been 
reported after the accidental ingestion of 
iron by children. 79% 


®€The chelation of iron minimized its toxicity and provided a 
high factor of safety against fatal poisoning. 77* 


CHEL-ITRON 


BRAND OF IRON CHOLINE CITRATEt TRADEMARK 


CHELATED IRON... minimizes excessive systemic iron 
uptake —even on accidental overdosage — without impairing 
hematinic response 


Safest iron to have in the home... exceptionally well tolerated... notably effective 


DOSAGE FORMS DOSAGE 


CHEL-IRON TABLETS Adults, 1 or 2 tablets t.i.d. Children, 1 tablet t.i.d. 
Bottles of 100 


CHEL-IRON PEDIATRIC DROPS For prophylaxis in infants and children up to 6 


30-cc. bottles with years, 0.5 cc. daily (full M.D.R.). For therapy, as 
graduated dropper determined by physician. ° 
CHEL-IRON PLUS TABLETS 1 tablet tid. 


Bottles of 100 


“Franklin, M., et al.: Chelate Iron Therapy, J.A.M.A. 166:1685, Apr. 5, 1958. 
+U. S. Pat. 2,575,611 


) KINNEY & COMPANY, INC. COLUMBUS, INDIANA 
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Greater comfort 
for postoperative 


and postpartum patients 


abdominal distention and urinary retention 


can often be prevented or promptly relieved 


— with less need for uncomfortable enemas and catheters 


oride 
(Bethanechol Chloride) 


‘Urecholine’ helps restore normal function after surgery and childbirth 
by increasing the muscular tone of the gastrointestinal and urinary 
tracts. Postoperative “gas” pains can frequently be prevented or 


tion, and suction apparatus. Micturition is facilitated—without the 
discomfort and risk of infection inherent in catheterization. 


Administration and dosage: may be given prophylactically or 
therapeutically after surgery or childbirth. Usual oral dosage: 
10 to 30 mg. three or four times daily. Usual subcutaneous 
dosage: 5 mg. three or four times daily. 


Other indications: gastric atony and retention following vagotomy 
and other surgical procedures; chronic functional urinary 
retention due to atony without obstruction; megacolon, including 
congenital megacolon (Hirschsprung’s disease); certain cases of 
paralytic ileus; to counteract side effects of antihypertensive 
ganglionic blocking drugs. 


Supplied: 5 mg. and 10 mg. tablets, bottles of 100; 
l-cc. ampuls containing 5 mg. 
Urecholine is a trade-mark of MERCK & CO., Inc. 


& MERCK SHARP & DOHME, pivision oF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


promptly relieved—with less need for uncomfortable enemas, intuba- 7, , 
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most spermicidal contraceptive 


a 


for 
your most fastidious patients = 
‘inary 
ituba- , 
it the Ti 


Trademark 
VAGINAL CREAM 


“...is highly spermicidal....lts relative simplicity 
makes it very acceptable to the patient.”* 


n 
y *Behne, D.; Clork, F.; Jennings, M.; Pallais, V.; Olson, H.; Wolf, and Tyler, E. T.: West. J. Surg. 64: 152, 1956. 


Composition: Nonylph ypolyethoxyethanol 5% in an oil-in-water emulsion at pH 4.5. 
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NOTABLY SAFE AND EFFECTIVE 
INHALATION ANALGESIA 


“Duke” U 


With the “Duke” University Inhaler, “Trilene” analgesia can be self- 
administered by the patient, adult or child, under medical super- 
vision, with a relatively wide margin of safety. Induction of analgesia 
is usually smooth and rapid. Inhalation is automatically interrupted 
if unconsciousness occurs. Outpatients can generally leave the doc- 
tor’s office or hospital within 15 to 20 minutes. 


In Obstetrics . . . Self-administered “Trilene” will usually give effec- 
tive relief of pain throughout labor and, for delivery, it may be em- 
ployed in association with pudendal block or low spinal anesthesia. 


In Pediatrics ... The “Duke” University Inhaler is so easy to operate 
that even a child can administer his own “Trilene” analgesia. 


In Surgery ... With “Trilene,” self-administered, many so-called 
“minor” yet painful procedures such as biopsies, suturing of lacera- 
tions, and reduction of simple fractures can be performed without 
discomfort to the patient. 


“Trilene” is not recommended for anesthesia nor for the induction 
of anesthesia. Epinephrine is contraindicated when “Trilene” is 
administered. “Trilene” is nonexplosive; nonflammable in air. 


“Trilene” is available in 300 cc. containers. 


“Trilene’ 
e lessens pain 
¢ dispels fear 
increases patient cooperation 


| Ne Laboratories » New York, N. Y. « Montreal, Canada 

Ayerst Laboratories make “‘Trilene”’ available in the United States by arrangement with 

Imperial Chemical Industries Limited. 
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“,.. few individuals, if any, 
are able to meet the increased 
needs of pregnancy without suffering 


some degree of deprivation.”’ 


Supply 

Bottles of 100 and 1000. For 
your patient’s convenience, 
Engran Term-Pak provides 
250 tablets — enough to last 
until term—in a handsome re- 
usable glass jar plus a purse- 
size dispenser. 


Squibb Vitami 


just ile-shaped tablet daily 
3 4 Reference: 1. Tompkins, W. T. in Wohl, 
M. G. and Goodhart, R. S.: Modern Nutri- 
tion in Health and Disease, Lea & Febiger, 
Philadelphia, 1955, p. 886. 
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BLOOD FACTORY 


VITAMIN 
B COMPLEX 


INSPECTOR OF 
BLOOD CELLS 


2 preferred hematinic with PEPTONIZED tron 


ptonized iron is virtually predigested. It is Each fluidounce contains: ! 


as well as ferrous sulfate, and isone- —‘Iron peptonized .. . . . . 420 mg. 
(Equiv. in elemental iron to 71 mg.) 
mth as irritating to the gastric mucosa. Manganese citrate, soluble . 158 mg. 


Thiamine hydrochloride . . 10 mg. 
memias refractory to other forms of iron will Riboflavin’. me. 
meen respond promptly to Livitamin therapy. 
Nicotinamide ....... 50 mg. 

e Livitamin formula, containing the B Pyridosine hydrochloride | | 1 mm. 
mmplex, provides integrated therapy to cor- me. 
t the blood picture, and to improve appetite Rice branextract ..... 1Gm. 


e E. MASSENGILL Company NEW YORK e on. FRANCISCO 


VITAMIN Bip | 
B | | a | 


For predictable therapeutic advantages... 


focus on peptonized iron aan 


a 


Current studies* show peptonized iron— 


More rapid response in 
iron-deficient anemias. 

Free from tendencies to disturb 
digestion. (One-tenth as irritating 
to the gastric mucosa as 

ferrous sulfate.) 


Non-astringent. 
Absorbed as well as ferrous sulfate. 
One-third as toxic as ferrous sulfate. 


Currently, mailings 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron forwarded only at your 
and Ferrous Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., Write for samples and 
1957). ture 


The S.E. MASSENGILL Company ae BRISTOL, TENNESSEE 


e KANSAS CITY e SAN FR 
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lifesaving technique 
for the unborn 
high citrus intake 


A bortion-prone mothers deliver live babies 
in nearly 9 out of 10 pregnancies 


Reporting on 134 pregnancies in 100 habitual abortion 
patients, Javert* describes a management program that 
resulted in live deliveries in all but 16 pregnancies. 

The previous 95.2 per cent rate of spontaneous abortions 
was reduced to 11.9 per cent by his comprehensive regimen 
which includes a high citrus intake (supplying up to 

350 mg. of vitamin C daily), supplemented by 150 mg. of 
ascorbic acid and 5 mg. of vitamin K daily. Javert believes 
these antihemorrhagic vitamins “serve as a ‘never-leak’ 

. .. keeping physiologic decidual hemorrhage from 
becoming pathologic.” 


AVERAGE CITRUS INTAKE TO SUPPLY 350 MG. VITAMIN C DAILY 


28 oz. orange or 1 grapefruit V2 grapefruit 
grapefruit jvice OF 2 oranges Or 1 orange 
2 tangerines 16 oz. orange juice 


Florida Citrus Commission, Lakeland, Florida 


*Javert, C. T.: Obst. & 
Gynec. 3:420, 1954; Cf. 


Greenblatt, R. B.: Obst. 
& Gynec. 2:530, 1953. 


ORANGES * GRAPEFRUIT* TANGERINES 
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=. 


mr ofur 0.375% and Furoxone 0.25% in a water-soluble base). 


meof 12 wedge-shaped suppositories without applicator. 


new specific 


oniliacide MICOFUR™ and 


brand of nifuroxime 


e established specific 


ichomonacide FUROXONE” 


brand of furazolidone 


AGINAL SUPPOSITORIES AND POWDER 


RAPID RELIEF OF BURNING AND ITCHING OFTEN WITHIN 24 HOURS 


LIMINATES MALODOR’ gt ESTHETICALLY ACCEPTABLE, NON-IRRITATING 


% CLINICAL CURES* In 219 patients with either trichomonal vaginitis, 
nilial vaginitis, or both, clinical cures were secured in 187. 


b CULTURAL CURES* 157 patients showed negative culture tests at 3 
nths’ follow-up examinations. 


ple two-step treatment swiftly brings relief and 
trol of vaginal moniliasis and trichomoniasis. 


P1 Office administration of TRICOFURON VAGINAL POWDER IMPROVED 


i plied by the physician at least once a week, except during menstruation. 


ofur 0.5% [anti 5-nitro-2-furaldoxime], the new nitrofuran fungicide, and Furoxone 
p in an acidic, water-soluble powder base). Plastic insufflator of 15 Gm., with 3 
tary disposable tips. Also glass bottle of 30 Gm. 


P2 Continued home use to maintain moniliacidal-trichomonacidal 


: on: TRICOFURON VAGINAL SUPPOSITORIES IMPROVED Employed by the 
ment each morning and night the first week and each night thereafter — 


bugh one cycle, especially during the important menstrual days. 


ined results of 12 clinical investigators. Data available on request. 


NITROFURANS—a new class of antimicrobials—neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 
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NEEDLE 
HOLDERS 

WITH 
TC-JAWS 
(Pat. Appl'd. for) 
Crile 
Baumgartner 
New Orleans 
Mayo 6"—7'"'—8” 
~ Masson 

Sarot 

Collier 

Heuney 


Stainless Steel 


\ DEPENDABILITY .. . No inserts to loosen or 
| fall out... original temper and strength of 


+ Sklar Needle Holders incorporate Tungsten 
Carbide (T-C) as an integral part of the jaws. 
This revolutionary development eliminates the 
many disadvantages of welded inserts. 


T-C Jaws Assure.... | 


POSITIVE GRIP... The extremely hard 
surface and extra fine serrations prevent | 
rotation of suture needles without indenting 
the surface. 


jaws is preserved. 


To distinguish T-C Needle Holders from the 
standard instruments, the handles are cop- 
per plated for ready identification. 


These superior and dependable instruments 
are priced slightly higher than our standard 
pattern Needle Holders. 


Available through 
accredited surgical 
supply distributors 


LONG ISLAND CITY, NEW YORK ¥ 
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STOP vulvar itching and burning faster 
GET quicker cures... 


with 


® 
the true specific for monilial vaginitis 


Gentia-jel provides an unsurpassed monilial 
killing gel which disperses completely over the 
vaginal and cervical mucosa . . . penetrates into 
all folds ...and bathes the vulvar labia. This 
soothing fungus and bacteria destroying gel 
provides fast gratifying relief of vulvar itching 
and burning, and results in quicker cures. 


Have the patient follow these simple steps: 
(1) Insert applicator and instill Gentia-jel on 
retiring. (2) Remove and discard applicator, 
place a pledget of cotton in the introitus and 
wear a perineal pad. 


Supplied 
In packages of 12 single-dose disposable applicators. 


Westwood Pharmaceuticals 
Division of Foster-Milburn Co. - Buffalo 13, New York 
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in infertility: 
MALE—‘“‘In our experience we have found that the 


most effective hormone for use in male infertility is 
liothyronine [‘Cytomel’] . . .” 

Reed, D.C.; Browning, W.H., and O’Donnell, H.F.: 
Male Infertility: Diagnosis and Treatment; 

Scientific Section of Clinical Session of A.M.A., 


Philadelphia, December 3-6, 1957. 


FEMALE—‘‘As to the use of ‘Cytomel’ in the case of 
the infertile female, a definite place has been found for 
this drug... mainly [in] ... women who have 

poor ovulation patterns...” 


Queries and Minor Notes, J.A.M.A. 
165:1223 (Nov. 2) 1957. 


Smith Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. for liothyronine, S.K.F. (L-triiodothyronine or LT3) 
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treat the 
outer woman, too 


During pregnancy, 

Tashan Cream Roche provides 
effective antipruritic, 

soothing and softening action 
for nipple conditioning, 

to relieve the discomfort of taut, 
tight skin over the abdomen, 
and other mild skin complaints. 
For the postpartum patient, 
Tashan stimulates healing of 
nipple fissures and episiotomies. 


Tashan contains vitamins 

A, D, E and d-panthenol in a 
non-sensitizing, 

cosmetically pleasing, 
absorptive cream base. 


in 1-0z tubes and 1-Ib jars. 


ROCHE LABORATORIES 


Division of Hoffmann-La Roche Inc 


Nutley, N. J. 


Roche- Reg. U. S. Pat. Off. 
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New flavor 
uncentive 
fat 
dieters! 


INSTANT 
WOMFAT 


Carnation Instant nonfat dry milk 


can be self-enriched for 25% more protein 
and better flavor than ordinary nonfat milk! 


25% more nutrition and better flavor, too! The 
secret is the Carnation crystal form of nonfat milk 
—a form which adapts ideally to self-enrichment. 
The addition of one tablespoon of crystals per glass 
or 44 cup extra crystals per quart brings a new 
standard of fresh, delicious flavor to your patients, 
gives them an additional 25% nonfat milk nutri- 
tion with each serving. Result: “Difficult” patients 
respond to a richer and more palatable flavor, re- 
quire 25% less fluid bulk to obtain the same 
amount of nutrition. 


CONVENIENT: Carnation Instant ‘Magic Crystals” 
mix completely—even in ice-cold water—with just 


a slight stir. Always ready to drink immediately— 
in the office—at home or away from home. 


DOCTOR—you, too, would enjoy the wholesome taste and the nourish- 
ing refreshment of this different and delicious nonfat milk discovery. 


i 
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is the solution 


liquid and jelly 


are literally exploded by speedy, thorough- 
acting Vacisec® liquid and jelly. Taking as a criterion 
of cure repeated negative cultures for three months follow. 
ing treatment, Weiner’ reported VAciseEc therapy “cured” 
90.2% of his patients (46 of 51). 


VacisEc therapy relieved half the patients of all annoying 
symptoms of trichomoniasis after only one week of treat- 
ment. In agreement with findings of other investigators,” 
three to four weeks of therapy were sufficient in most cases 
for complete eradication of trichomonads. 


Such successful treatment of stubborn cases of vaginal 
trichomoniasis is due to the penetrating and explosive 
action of Vacrisec liquid and jelly. Each spreads over the 
entire mucosal surface, reaching into folds and dissolving 
secretions to reach parasites buried beneath. The wetting, 
detergent and chelating agents weaken trichomonal cell 
membranes, remove waxes and lipids, and denature the 
proteins. Within 15 seconds of contact, hidden trichome 
nads are exploded. When ‘round-the-clock therapy is 
employed—vaginal scrub with VaciseEc liquid in the office 
and instillation of Vacisec jelly, followed by home douches 
and insertion of jelly—trichomonads cannot survive. 


References: 1. Weiner, H. H.:Clin. Med. 5 :25 (Jan.) 1958. 2. Decker, A. : New York 
J. Med. 57 :2237 (July 1) 1957. 3. Davis, C. H.: West. J. Surg. 63:53 (Feb.) 1955. 


7 anniversary 
1883-1958 
service to the medical and drug professions 


JULIUS SCHMID, INC. 
423 West 55th Street, New York 19, N. Y. 


VAGISEC is a registered trade-mark of Julius Schmid, Inc. 


Am. J. Obst. & Gynec. 


4 
3 
= 
— 
4 
3 
a 
Page 76 


yinal 
osive 
r the 
ving 
ting, 
cell 
the 
y is 
»flice 
ches 


v York 
1955. 


ec. 


His voB: To broaden your life and brighten your future—through science 


Mutual Benefit Life’s Job: 


FOR YOU AND 
YOUR FAMILY 


Like the engineer and scientist, 
your profession too, shapes the 
future. Similarly, Mutual Benefit 
Life deals in the future—your 
future and your family’s...offer- 
ing you the finest, fullest protec- 
tion in the life insurance field 
through the famed True Security. 


True Security is just what the 
name implies—the ultimate in 
worry-free, trouble-free lifetime 
life insurance. As personal and 
precise as a prescription, it is 
created for you and you alone— 
matched to your particular earn- 
ing curve, your present needs, 
your future objectives. 


Your Mutual Benefit Life man, 
like a scientist, conquers the un- 
known by means of the known. 
Using current facts about your 
job, your family, he considers 
every provision you'll need in the 
future in the plan he creates for 
you today. Only such a plan— 
based on today, built for tomor- 
row—can offer you True Security. 


Whatever your income today, 
now is the time to investigate 
True Security. It is now offered 
with the most liberal coverage in 
Mutual Benefit Life’s 113-year 
history, and at a new, low cost. 


MUTUAL 
BENEFIT 
LIFE 


The Insurance Company 
for TRUE SECURITY 


THE MUTUAL BENEFIT LIFE INSURANCE COMPANY, NEWARK, NEW JERSEY 
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in pregnancy— 


provide safe, overnight 


relief of constipation 


WY 


agoral 


the gentle laxative 


Taken at bedtime, one tablespoonful of pleasant- 
tasting Agoral works gently and effectively, 
without disturbing sleep, to produce a normal 
bowel movement the following morning. 


You can prescribe Agoral with every assurance of 
safety to the patient. With Agoral there is 

no harsh cathartic action, no griping, urgency 

or anal leaking. 


For relief of the constipation of pregnancy — 
effectively, pleasantly, safely—rely on Agoral, 
the gentle laxative. 


WARNER-CHILCOTT 
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NOW... for the first time in tetracycline 


signific 


|. 


blood levels 


on a SINGLE intramuscular dose, 
in. minimal injection volume 


This achievement is made passible by the unique solubility of TETREX (tetracycline 
phosphate complex), which permits more antibiotic to be incorporated in less volume 
of diluent. Clinical studies have shown that injections are well tolerated, with no more 
pain on injection than with previous, less concentrated formulations. 


TeTREX Intramuscular ‘250’ can be reconstituted for injection by adding 1.6 cc. of 
sterile distilled water or normal saline, to make a total injection volume of 2.0 cc. 
When the entire 250 mg. are to be injected, and minimal volume is desired, as little as 
1.0 cc. of diluent need be used. (Full instructions for administration and dosage for 
adults and children, accompany packaged vial.) 


> Each one-dose vial of TETREX Intramuscular ‘250’ contains: 
TETREX (tetracycline phosphate complex) (tetracycline HCI activity)........... 250 mg. 
plus ascorbic acid 300 mg. and magnesium chloride 46 mg. as buffering agents. 
“ *® of Astra Pharm. Prod. Inc. for lidocaine 


SUPPLY: Single-dose vials containing TETREX — tetracycline phosphate complex — each 
equivalent to 250 mg. tetracycline HCI activity. Also available in 100-mg. single-dose vials. 
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the first concern 
in patient 
after patient 


Zactirinis 4 potent an- 
algesic. It controls pain 
as effectively as does co- 
deine, but its use is free 
from the well-known lia- 
bilities of codeine. 


2 Zactirin tablets are 
equivalent in analgesic 
potency to Wy grain of 
codeine plus 10 grains of 
acetylsalicylic acid. 


Zactirin is non-nar- 
cotic. 


Zactirin is effectively 
anti-inflammatory. 


Supplied in distinctive, 2-layer 
yellow-and-green tablets, bot- 
tles of 48. Each tablet contains 
75 mg. of ethoheptazine citrate 
and 325 mg. (5 grains) of ace- 
tylsalicylic acid. 


pain 
| 
contro 
rcoti 
na 
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|. 
Ethoheptazine Citrate with Acetylsal ylic Acid 


3 


(chlorotrianisene) 


for months” 
menopausal 


relief with one 
course 


therapy. 


Symptomatic relief is seen promptly! after initial therapy begins. Months'® 


of “striking”* menopausal relief results in most cases after a single 30-day 


course of TACE therapy. Because TACE is uniquely stored in body fat’.. 
the menopause is smoother. . 


.the important “feeling of well-being’”** is 
restored... 


. symptoms recur less frequently than with other estrogens.’* There 
is less withdrawal bleeding with TacE.’* Dosage: 2 caps. daily for thirty days. 


1. Woodhull, R. B.: Obst. & Gynec. 3:201, 1954. 2. Ausman, D. C.: Wisc. M. J. 53:322, 1954. 3. Edwards 
8. E.: J. Indiana M. A. 47:869, 1954. 4. Ivory, H. S.: J. M..Soc. New Jersey 51:273, 1954 


TRADEMARK: TACE® 
THE WM. S. MERRELL COMPANY 
New York - CINCINNATI + St. Thomas, Ontario 
Another Exciusive Product of Original Merrell Research 
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COMPREHENSIVE COVERAGE 
of WIDE FIELDS of PRACTICE 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY. 


Official publication for thirty-one societies in obstetrics and gynecology. Indi 
pensable to the physician who must have complete and authoritative coverage 
these fields. Monthly, Domestic, $15.00; Canada & Pan-America, $16.00; Else 
where, $17.50. 


AMERICAN HEART JOURNAL. 


An international publication for the study of all diseases of the entire circulaton 
system. Represents outstanding cardiology clinics everywhere. Since heart diseag 
remains the leading cause of mortality and morbidity it merits your special study 


Monthly, Domestic, $13.00; Canada & Pan-America, $13.50; Elsewhere, $14.50 
THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE. 


Official publication for the Central Society for Clinical Research. Papers ar 
devoted to basic problems in medicine. Their findings are broadly informative 
having wide application in diagnosis and treatment. Monthly, Domestic, $13.0, 
Canada & Pan-America, $13.50; Elsewhere, $14.50. 


THE JOURNAL OF ALLERGY. 


Official publication for the American Academy of Allergy. Every general prac. 
titioner, pediatrician, internist and dermatologist treats allergy as a matter 
course. Yet the subject is so complex that special coverage of it is necessary if 
satisfactory results are to be uniformly obtained. Bi- monthly, Domestic, $10.00 
Canada & ‘Pan-America, $10.50; Elsewhere, $11.00. 


THE JOURNAL OF PEDIATRICS. 


An independent pediatric journal, with the largest readership throughout the 
world. Regular departments are: Medical Progress, Clinical Pathological Confer 
ence, Psychologic Aspects of Pediatrics, Comments on Current Literature, Editor’ 
Column, News & Notes, and Book Reviews. Monthly, Domestic, $12.00; Canada 
& Pan-America, $13.00; Elsewhere, $14.00. 


JOURNAL OF CHRONIC DISEASES. 


Devoted to the humane, adequate, and economically-sound management of al 
long-term illnesses of all age groups. Its scope embraces the medical, psychologica 
and sociological aspects of all chronic disease. Edited for general practitioner 
internists, public health physicians and institutional personnel. Monthly, Domestic 
$12.50; Canada & Pan-America, $13.00; Elsewhere, $14.00. 


THE JOURNAL OF THORACIC SURGERY. 


Official publication for The American Association for Thoracic Surgery. Trafft 
accidents, common household mishaps or the discovery of neoplastic disease maj 
unexpectedly require the general surgeon to enter the pleural cavity. Recet! 
developments in technique, equipment and accessory supplies have made surgica 
relief possible for a large number of morbid conditions. This rapidly-developin 
field is covered authoritatively. Monthly, Everywhere, $20.00. 


SURGERY. 


Representative of every surgical school and clinic in the United States and Canad 
Presents the papers of the Society of University Surgeons and of The Society f 
Vascular Surgery. Features include: Reviews of Recent Meetings, Case Report 
Recent Advances in Surgery, Appraisal of Progress in Surgical Therapy, Editoriai 
and Book Reviews. Monthly, Domestic, $15.00; Canada & Pan-America, $15.9 
Elsewhere, $16.50. 


Published by 


Pro 
THE C. V. MOSBY COMPANY Or 
3207 Washington Boulevard St. Louis 3, Missow Re 
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shorter labor, 
easver delivery 


an essential hormone of parturition to 
reinforce the normal physiology of childbirth 


Cervilaxin 


(relaxin, National) 


CERVILAXIN relaxes and softens cervical tissue thereby shortening labor and 
easing delivery. 


CERVILAXIN may be used in any delivery, but it is of particular value in frank labor 
with slow cervical dilatation, in primigravidas, and in multiparas with his- 
tories of difficult labor. It may be used alone, or in conjunction with oxytocin. 
Birnberg and Abitbol' using CERVILAXIN and oxytocin, reduced the time of normal 


term labor in primigravidas and multigravidas by more than 50% when compared 
with a series of women receiving oxytocin alone. 


CERVILAXIN offers these advantages to your patient— 
e shortens time in labor 
e lessens danger of fetal damage (brain injury) 
e easier labor—less pain—less trauma—less need for intervention 
e reduces danger of uterine rupture due to the failure of the cervix to dilate 
e makes the use of oxytocin safer 
Dose: CERVILAXIN for administration by intravenous drip, is supplied in 2 ml. 
vials containing 20 mg./ml. Complete instructions with each package. 
1. Birnberg, C.H., and Abitbol, M.M.: Obst. & Gynec. 10:366, 1957. 


NATIONAL DRUG COMPANY 
\y Philadelphia 44, Pa. TRADEMARK CERVILAXIN CE-917/58 
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ervix 


Conization 


NO SALESMAN 
WILL CALL AT ALL, 


either during or after your 
trial. We simply believe the 
Birtcher Cervix Pistol is so 
good you'll want to keep it 
after the trial period is over. 
Mail attached coupon today, 
we'll ship the Pistol complete 
with 4 conization electrodes 
immediately and invoice you 
the full price of $65.00. If you 
are not thoroughly convinced 
after 30 days, just mail it 
back to us. If you wish to 
keep it, then and only then 
pay the invoice. 


The 
BIRTCHER 
CORPORATION 


Los Angeles 32, Calif. 


by BIRTCHER 


Operates with any make or model of 
short-wave diathermy or electro-surgical 
machine providing a cutting current. 


Retains perfect Surgical “Feel:’ Simple, one-hand opera- 
tion with continuously controlled rotary action up to 372° 
allows you to make cleaner, more symmetrical conizations, 
leaving no ragged tags or infection sites. Pistol keeps hand 
out of line of vision, illuminates field with two headlights, 


30-Day FREE Trial Offer! 


See for yourself how much smoother, and more accurate 
this precision instrument is—try it in your own practice 
for a full month. Use it as often as you like, in as many 
conizations as you please. There is absolutely no charge 
for this trial, not even if accidental damage should occur. 


THE BIRTCHER CORPORATION | 

_ Department 06-658 | 

: ~ = 4371 Valley Bivd.. Los Angeles 32, California | 

Please send, postpaid, the BIRTCHER Cervix Conization 

| Pistol, complete with 4 conization electrodes, to | 

| Dr. | 

| Address | 

| My electro-surgical or short-wave machine is | 

| please attach proper cord tips. | 
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for use in culdotomy 
as an aid to early diagnosis and relief of 
pelvic disorders 


The Doyle Pelviscope provides a means for 
magnified visualization of the pelvic regions 
through a culdotomy opening. Diagnostic 
indications for the procedure are 


early detection of 
tubal pregnancy 
endometriosis 
ovarian or pelvic cancer 


and differentiation of 
pelvic organic disease 
from psychoneurosis 


The Pelviscope (Cat. No. 5200) 
consists of cannula, telescope 
retractor with twin light 
carriers and handle to 
position telescopes, 

right angle telescope, 
foroblique telescope 

with standard 

accessories 

in case, 


Culdotomy orifice, with The pelviscope in position, 
continuous suturing of showing an elongated tor- 
vagina to peritoneum. tuous tube at ovulation. 


*“Use of the Pelviscope in Culdotomy”, 
J.A.M. A., Feb. 21, 1953, Vol. 151, No. 8. 


ESTABLISHED IN 1900 BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 
American (ystoscope Nakers, Inc. 
8 PELHAM PARKWAY PELHAM MANOR, N. Y. 
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...and speeds uterine involution 


‘Ergotrate Maleate’ almost com- 
pletely eliminates postpartum hem- 
orrhage due to uterine atony. Admin- 
istered during the puerperium, it 
increases the rate, extent, and regu- 
larity of uterine involution; decreases 


**Ergotrate Maleate’ (Ergonovine Maleate, Lilly) 


LILLY AND COMPANY « 


INDIANAPOLIS 6, 


the amount and sanguineous char- 
acter of the lochia; and decreases 
puerperal morbidity due to uterine 
infection. ‘Ergotrate Maleate’ is 
available in 1-cc. ampoules of 0.2 
mg. and in tablets of 0.2 mg. 


INDIANA, 


Am. J. Obst. & Gynec. 


U.S.A. 
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OBSTETRICS AND GYNECOLOGY 


Obstetrics 


THE EVALUATION OF TESTS TO DIFFERENTIATE 
PRE-ECLAMPSIA FROM HYPERTENSIVE DISEASE* 


Leon C. Pu.D., AND CarRLo VALENTI, M.D.,** 
BrRooktyn, N. Y. 


(From the Department of Obstetrics and Gynecology, State University of New York College of 
Medicine at New York City and the Kings County Hospital) 


N ‘‘TOXEMIC’’ patients first seen in late pregnancy, the differential diag- 

nosis is often difficult if the history is unknown. For this reason, various 
tests have been proposed for the separation of pre-eclampsia from hypertensive 
disease and from renal disease. In general, the author of such a test has 
been able to differentiate the ‘‘toxemias’’ in dissimilar groups and other in- 
vestigators have confirmed the differentiation. In general, such studies have 
been concerned with a single one of the several proposed tests, although Govan, 
Mukherjee, Hewitt, and Harper’ used three in conjunction (measurement of 
serum gonadotrophin levels, blood pressure response to tetraethylammonium 
bromide, and diuresis following a small water load). 


The present report deals with the results found in a battery of five tests 
used successively in patients in whom the clinical diagnosis seemed fairly cer- 
tain. The purpose was not so much to test the patients as to test the tests. 
The order in which the tests were done was as follows. 


The cold pressor test was done first. Vasomotor instability, as shown by 
labile blood pressure, is almost generally considered to be characteristic of early 
and possibly of latent essential hypertension. Emotional stimuli, in hyperten- 
sive or prehypertensive subjects, often elicit marked rises in blood pressure. 


*Supported by a research grant, H-1837, from the National Institutes of Health, Public 
Health Service. 


**Present address, Department of Obstetrics and Gynecology, University of Turin Medical 
School, Turin, Italy. 
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Several tests have been devised in which the stimulus is more or less standardized. 
Perhaps the most popular of these has been the cold pressor test of Hines and 
Brown," in which the response of the blood pressure is measured during and 
after the immersion of one hand in ice water. These authors wrote that early 
hypertensive or prehypertensive subjects give exaggerated blood pressure rises 
in the test. Several investigators have applied the test in pregnancy, usually 
in an effort to predict the later development of toxemia. Reid and Teel®® and 
Chesley and Chesley® found variable responses in repeated tests in the same 
patients and concluded that the test had no value in predicting the development 
of toxemia. Randall, Murray, and Mussey,’® Briggs and Oerting,® and Krieger 
and Weiden'* thought that the test did pick out patients likely to develop tox- 
emia. As for the differentiation of hypertensive disease from pre-eclampsia, 
in patients with toxemia, Reid and Teel”® did not find that the test had any 
practical value. Dieckmann, Michel, and Woodruff'* found exaggerated re- 
sponses to the test in pregnant women with hypertensive disease, while pre- 
eclamptic and eclamptie women showed only small rises in blood pressure. 
Bak* found minimal responses to the test during pre-eclampsia and Assali and 
Prystowsky* found that pre-eclamptic patients reacted no differently from nor- 
mal pregnant women. 


The second test used was the response of the blood pressure to vasopressin. 
Dieckmann and Michel’? and Schockaert and Lambillon®? found that women 
with pre-eclampsia are especially sensitive to posterior pituitary extract, or its 
pressor principle. A dose of vasopressin that elicited only a negligible blood 
pressure rise in normal pregnant women similarly caused almost no reaction in 
pregnant women with hypertensive disease. In contrast, similar doses given 
to women with pre-eclampsia elicited marked rises in blood pressure, decreases 
in urine volume output, and subjective reactions. de Valera and Kellar’? made 
similar observations, but found that the variability of response vitiated its dif- 
ferential diagnostic value. Browne® reported that pre-eclamptie women who 
had given normal responses in early pregnancy showed the sensitivity during 
toxemia and lost it in the puerperium. 

The third test used was the response of the blood pressure to intravenous 
tetraethylammonium chloride (TEAC). Assali’ and Assali, Brust, Garber, and 
Ferris? reported that normal pregnant women responded to intravenous TEAC 
with marked drops in blood pressure, even to shock levels. Pregnant women 
with hypertensive disease reacted in a similar manner. Women with pre- 
eclampsia, however, showed negligible drops, or even increases. Dumoulin’ 
and Govan, Mukherjee, Hewitt, and Harper’® confirmed these findings, except 
that the former noted that some patients with mild pre-eclampsia had marked 
falls in blood pressure and the latter group found that some of their patients 
with essential hypertension did not. Werké and Brody* often found marked 
decreases in the blood pressure of women with the diagnosis of pre-eclampsia. 

The fourth test used was the sodium tolerance test, described by Dieckmann, 
Pottinger, and Rynkiewiez..* They infused a liter of 2.5 per cent sodium 
chloride within a 30 minute period, emptied the bladder 15 minutes after the 
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infusion and then collected two 1-hour urine specimens. In 20 women with 
pre-eclampsia, the mean urinary sodium concentration was 101 mEq. per liter, 
with a standard deviation of 65. In 28 pregnant women with hypertensive 
disease, the mean urinary sodium was 196 with a standard deviation of 52 
mEq. per liter. In normal pregnant women sodium was concentrated to an 
average of 240 mEq. per liter (standard deviation of 40). Willson, Williams, 
and Hayashi*® used this test on a large number of women and, in general, con- 
firmed these findings and also found that hypertensive women with superim- 
posed pre-eclampsia and ‘‘pre-pre-eclampsia’’ showed the pattern of pre-eclamp- 
tic response. They wrote: ‘‘There is, however, overlapping of the values for 
sodium excretion between those with pre-eclampsia and those in the other groups 
so that the salt test cannot be utilized alone to establish a diagnosis.’’ Actually, 
this conelusion is implicit in the standard deviations reported by Dieckmann, 
Pottinger, and Rynkiewiez.'* They had set the urinary sodium concentrations 
to be used in differential diagnosis as less than 144 mEq. per liter for pre- 
eclampsia; this cut-off point represents their mean plus 0.67¢. In a normal 
distribution, 25 per cent of their pre-eclamptic patients might be expected to 
concentrate sodium to more than the limiting 144 mEq. per liter, and, similarly, 
16 per cent of their hypertensive patients might be expected to fall below their 
dividing line. 

The fifth test used was the renal clearance of urate. Chesley and Wil- 
liams,® with confirmation by Seitchik,?* found tnat in pre-eclampsia the renal 
tubules reabsorb more than the usual fraction of urate filtered by the glo- 
meruli. The urate clearance is depressed in pre-eclampsia, both by the character- 
istie reduction in glomerular filtrate rate (inulin clearance) and by the in- 
creased tubular reabsorption. Chesley’ later reported upon a large series of 
patients in whom the simultaneous clearances of urea and urate were measured 
(the urea clearance roughly parallels the rate of glomerular filtration). In 
normal pregnant women and in pregnant women with uncomplicated hyper- 
tensive disease, the two clearances were about equal in terms of percentages of 
average normal. In renal disease, both clearances were depressed, with the 
urea clearance usually showing the greater reduction. In pre-eclampsia, the 
urea clearance was moderately and the urate clearance markedly depressed. 
The characteristic findings of pre-eclampsia were seen in hypertensive women 
who had superimposed pre-eclampsia. Chesley’ reported, however, that there 
was considerable overlapping of the clearances, from group to group. For 
instanee, the ratio, urate clearance/urea clearance (in terms of percentages of 
average normal), was greater than 0.65 in 17.8 per cent of the women thought 
to have pre-eclampsia, while 10 per cent of normal pregnant women and about 
15 per cent of those with uncomplicated hypertensive disease fell below this 
ratio. 


Material and Methods 


The patients used were carefully selected on the basis of clinical evidence 
for the diagnosis of pre-eclampsia or hypertensive disease. Fifteen patients 
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were thought to have pre-eclampsia; 12 were primigravidas and the 3 multi- 
gravidas were known to have been normal in their previous pregnancies. All 
15 had been clinically normal until the onset of hypertension, edema, and pro- 
teinuria late in pregnancy. 

The 16 women thought to have uncomplicated hypertensive disease included 
11 multiparas, all with histories of previous ‘‘toxemia’’ and hypertension either 
before or early in pregnaney. Of the 5 primigravidas, 3 gave a history of pre- 
pregnancy hypertension and all had hypertensive blood pressure recordings be- 
fore midpregnaney. None had any clinical evidence of superimposed pre- 
eclampsia. 


All patients were in the hospital, at bed rest much of the time. The blood 
pressure was checked repeatedly over a period of at least half an hour and 
when a steady level had been attained, the tests were begun (usually in the 
afternoon). In the cold pressor test, the hand was immersed in ice water, up 
over the wrist, for 1 minute. The blood pressure was measured midway and 
at the end of the minute and at intervals of 1 to 2 minutes until it had re- 
turned to the original level. One minim of Pitressin was then injected sub- 
eutaneously and the blood pressure measured every 2 minutes for at least 10 
minutes, or until it had returned to the basal level if the rise were prolonged. 
When it had been established that the blood pressure was steady, at or near 
the original level, 4 ml. of Etamon* (400 mg. of TEAC) was injected intra- 
venously and the blood pressure followed until it had returned to the original 
level. In the first 5 minutes, readings were taken at intervals of 14 to 1 minute. 

On the following morning, 830 ml. of 3 per cent sodium chloride was in- 
fused in a period of 20 to 30 minutes (a slight modification from the 1,000 
ml. of 2.5 per cent saline used by Dieckmann, Pottinger, and Rynkiewiez"). 
The bladder was emptied 5 to 15 minutes after the end of the infusion and the 
urine output collected at intervals thereafter. In about half the eases, the 
procedure was more elaborate, as follows: At about 9 a.m. a multiple-eyed 
catheter was inserted into the bladder and a constant infusion of 1 per cent 
inulin in 5 per cent dextrose was started and given at the rate of 3.7 ml. per 
minute. As soon as this infusion was started, 3 Gm. of inulin, in 10 per cent 
solution, was injected through the infusion tubing. After about 45 minutes, 
the bladder was drained, washed out with 20 ml. of distilled water, and blown 
out with 50 ¢.e. of air. All subsequent urine collections were made in the 
same manner. Venous blood samples were taken midway between the urine 
collections. The inulin and urate clearances were measured during 3 control 
periods before the hypertonic saline infusion was given. Sodium concentrations 
in the urine were corrected for the dilution occasioned by washing out the 
bladder. 

Inulin was measured by the resorcinol method of Roe, Epstein, and Gold- 
stein.2* Urate was measured by the photometric method described by Chesley.’ 
Sodium analyses were done with a Perkin-Elmer 52C flame photometer, with 
an internal lithium standard. 


Results 


All of the basie data are recorded in Tables I and II. 


Cold Pressor Test—Hines and Brown" originally set the upper limit of 
blood pressure rise at 15 mm. Hg, but later increased this to 22 mm. Hg. We 
have followed Dieckmann" in using a rise of 29 mm. Hg as the dividing line 
between normal and abnormal response to the cold test. 


*Parke, Davis & Company, Detroit, Mich. 
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TABLE I. 


DIFFERENTIATION OF PRE-ECLAMPSIA FROM HYPERTENSION 


(Parentheses denote findings inconsistent with clinical diagnosis ) 
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RESULTS OF TESTS IN PATIENTS WITH CLINICAL DIAGNOSIS OF PRE-ECLAMPSIA 


BLOOD PRESSURE CHANGES IN MM. HG* 


COLD PRESSOR 
TEST 


VASOPRESSIN 
TEST 


TEAC 
TEST 


TOLIC TOLIC 


SYS- | DIAS- 


SYS- 
TOLIC 


| DIAS- SYS- DIAS- 
| TOLIC TOLIC | TOLIC 


| 


URATE RATIO, 
CLEAR- 
ANCE 
(ML./ 


MINUTE) | ANCES 


URATE/ 
INULIN 
CLEAR- 


URINE 
SODIUM 
CONCEN- 
TRATION 
(mEq./ 
LITER 


(63) (31) 
4 
10 
10 
16 


46 


32 


34 55 40 
(12) -2 
(10) 5 

( 4) 

34 

21 
(-2) 

18 

32 

( 8) 

18 

28 

26 

(-5) 

40 


5.9 
12.1 


(168) 
(176) 
126 
119 
122 

70 
(213) 
(155 ) 
(161) 
107 
137 
(153 ) 
130 

83 


Mean 
Median 22 
Standard 
devia- 
tion 15 


21 


16 


137 
133 


36 


*Blood pressure rises unless denoted as minus. 


TABLE II. RESULTS OF 


TESTS IN 


DISEASE 


PATIENTS WITH CLINICAL 


DIAGNOSIS OF HYPERTENSIVE 


(Parentheses denote findings inconsistent with clinical diagnosis) 


BLOOD PRESSURE CHANGES IN MM. HG* 


COLD PRESSOR 
TEST 


VASOPRESSIN 
TEST 


TEAC 
TEST 


SYS- | DIAS- 
TOLIC TOLIC 


SYS- 
TOLIC 


DIAS- 
TOLIC | 


DIAS- 


SYS- 
TOLIC 


TOLIC 


RATIO, 

CLEAR- 
ANCE 
(ML./ 


MINUTE) 


URATE | 


INULIN 
CLEAR- 
ANCES 


URATE/ | 


URINE 
SODIUM 
CONCEN- 
TRATION 
(mEq./ 
LITER 


50 44 
50 (28) 
(22) ( 6) 
30 (14) 
(11) (18) 
(26) (17) 
40 (26) 
(14) (12) 
30 (24) 
(14) (20) 
(12) ( 4) 
50 40 
(26) 34 
(18) ( 7) 
(22) (14) 
30 (18) 


12 
(18) 
(28) 

1 
(28) 
-10 

2 

6 

12 
0 


~32 


(26) 


15.3 11.4 
( 8.5) ( 5.9) 
13.4 10.3 


998 


Mean 28 20 
Median 26 18 
13 


6 
3 
11 


6 
6 


*Blood pressure rises unless denoted 


minus. 


i. 
| | 
| 
20 5.3 
(13 af 
d 29° 9.1 9.7 
d 44 6.1 6.1 
ie (40) 20 30 8.0 8.4 : 
p 20 10 ( ) 8.8 (11.0) 
d 15 20) 38 (14.1) a 
(44) (34) 26 6.0 4.3 2 
C- 10 14 8 16 10.7 as 
b- 11 4 4 20 (17.6) we 
0 12 22 20 (10) 6.6 giz 
3] 13 (30) 10 26 ) 10.0 = 
: 14 (45) (34) (-30) 5.4 me 
ir 15 24 (34) = 7.8 
18 = = 6 4 9.1 
al 16 22 18 -5 3 8.4 a 
e. 
11 18 12 37 24 | = 
). 
1€ 
1e 
d 
at 
at 
it 
2 12 (-10) 347 
1S 3 10 P| (20) 155 
1e 4 6 155 
5 13 (16) (18) — = 258 
6 1 (38) (37) 14.7 11.2 ( 62) : 
7 -4 —42 (-10) 14.1 9.1 (134) 
7 8 4 (54) (44) 12.9 ts 245 
h 9 10 ( 9.0) 265 
10 10 (-10) (-14) 35.8 27.2 252 
i 6 (22) (10) 18.8 oe 354 
12 4 4 (-10) ( 0) ( 6.6) a (123) 
13 0 0 (-10) (-4) 17.0 = 172 
14 0 0 ( 9.6) 282 
15 8 8 —40 ~20 15.9 a 248 . 
: 16 4 2 -30 -14 26.8 ae 263 : 
5 -4 2 15.6 221 
le ~10 -5 14.4 246 
1e 29 22 7.4 78 : 
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Six of the 15 pre-eclamptic women had abnormal reactions to the cold test 
in either systolic or diastolic rises, or in both (Table I). Fourteen of the hyper- 
tensive patients failed to show abnormal rises in blood pressure; 8 reacted 


normally in both systolic and diastolic and 6 had only normal rises in either’ 


the systolic or diastolic reading (Table Il). If the differential diagnosis rested 
upon the cold pressor test alone, the clinical diagnosis of pre-eclampsia would 
have been wrong in 40 per cent and the clinical diagnosis of hypertensive dis- 
ease wrong in 87.5 per cent of the eases. 

The average increase in systolic pressure was 26 mm. Hg in the cases diag- 
nosed as pre-eclampsia and 28 mm. Hg in the patients thought to have hyper- 
tensive disease. The mean rises in diastolic pressure were 18 and 20 mm. Hg, 
respectively. Obviously, these are not significant differences and the super- 
fluous statistical analysis in Table III indicates this. 


Therefore, we confirm Reid and Teel’s®® findings in concluding that the 
cold pressor test has no practical value in differentiating pre-eclampsia from 
hypertensive disease. 


Vasopressin Test—Dieckmann™ set 15 mm. Hg as the dividing line be- 
tween normal and abnormal rises in blood pressure following vasopressin in- 
jection. Table I shows that 7 of the 15 pre-eclamptie patients had lesser in- 
creases in either the systolic or diastolic blood pressure, or in both. Only 3 gave 
wholly normal responses (in both systolic and diastolic readings), however. 
Only 3 of the 16 hypertensive patients reacted with abnormal blood pressure 
rises and these responses were all in the systolic readings alone. Thus, if the 
differential test were based upon reactions in both systolie and diastolic pressures, 
the results of the test would agree with the clinical diagnosis in all 16 of the 
hypertensive women, but would disagree with the clinical diagnosis in 7 of the 
15 pre-eclamptie patients. 


In pre-eclampsia, the mean rise in systolic pressure was 21 mm. Hg and 
in diastolic, 16 mm. Hg. These responses are significantly different from the 
mean rises of 6 mm. Hg in systolic and 5 mm. Hg in diastolic pressures found 
in the hypertensive women, as the statistical analysis in Table III shows. Gen- 
eralization from 31 cases would be hazardous, but it appears that de Valera 
and Kellar’® were correct in concluding that this test is not specific enough 
to be used alone as a diagnostic test. 


TEAC Test.—Assali and Prystowsky* found that the average decrease in 
blood pressure, in patients with pre-eclampsia, was 8 per cent in the systolic 
and 4 per cent in the diastolic readings; 6 of their 15 patients had increases 
in either systolic, diastolic, or both readings. In normal pregnancy, the fall 
in systolic pressure ranged from 13 to 64 per cent and averaged 36 per cent; 
the range of fall in the diastolic was from 6 to 62 per cent and the average was 
37 per cent. Assali has written: ‘‘In essential hypertension associated with 
pregnancy the fall is usually comparable to [that in] normal pregnant patients.”’ 


Tables I and II include the blood pressure responses to TEAC. Four of 
the 15 pre-eclamptic patients had atypical drops of the degree seen in normal 
pregnancy or essential hypertension. Six of the 15 had blood pressure rises, 
exactly the same proportion as observed by Assali and Prystowsky.* The rises 
that they saw were not so marked, however. Exactly half of the patients thought 
to have essential hypertension failed to show significant blood pressure falls after 
intravenous TEAC. 


The pre-eclamptie and hypertensive patients did not differ from each other 
in the average response to TEAC, as the statistical analysis in Table IIT shows. 


Urate Clearance.—Chesley’ found the urate clearance to average 16.8 ml. 
per minute in late normal pregnancy, 15.9 ml. per minute in pregnant women 
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with uncomplicated hypertensive disease, and 7.8 ml. per minute in women with 
pre-eclampsia. (The average for nonpregnant women was 15.0 ml. per minute, 
which was taken as 100 per cent.) 

Table I shows that the urate clearance was depressed in 12 of the 14 pre- 
eclamptic patients in whom it was measured. Also, in Case 2, the clearance of 
12.1 ml. per minute was well up in the range of normal. The glomerular filtra- 
tion rate was markedly elevated, however, and the fraction of filtered urate 
that was excreted was less than half of normal. In the hypertensive group 
(Table II), the urate clearances were depressed in 4 of the 14 cases. Un- 
fortunately and contrary to the recommendation of Chesley,’ the simultaneous 
clearance of urea or inulin was not measured in 3 of these; in the other ease, 
the findings were typical of pre-eclampsia in that an abnormal fraction of filtered 
urate was reabsorbed by the renal tubules. 

The average urate clearance in patients thought to have pre-eclampsia was 
9.1 ml. per minute, as contrasted to a mean of 15.6 in the hypertensive group. 
The difference is statistically significant (Table III). As in the much larger 
series studied by Chesley,’ however, there is overlapping of the results from 
group to group. This test, alone, would not always give the correct diagnosis. 


Sodium Tolerance Test——Dieckmann, Pottinger, and Rynkiewicz'* sug- 
gested that in pre-eclampsia urinary sodium is not concentrated to more than 
144 mEq. per liter, while in hypertensive pregnant women higher levels are 
achieved. Six of the 14 patients thought to have pre-eclampsia did not conform 
to this criterion (Table I), while 3 of the 16 with hypertension fell within 
the range of pre-eclampsia. 

The average urinary sodium concentration of 137 mEq. per liter in the 
women with pre-eclampsia is significantly lower than the mean of 221 observed 
in the pregnant women with hypertensive disease (Table III). As Willson, 
Williams, and Havashi*®® concluded, however, the groups overlap in their re- 
sponses and the salt test therefore is not specific. 


TABLE ITI. 


COMPARISON OF PREGNANT WOMEN WITH PRE-ECLAMPSIA AND HYPERTENSION IN 
THEIR AVERAGE RESPONSES TO THE TESTS 


MEAN RISE IN BLOOD PRESSURE IN MM. HG 


COLD PRESSOR VASOPRESSIN URINE 
TEST TEST TEAC TEST URATE | SODIUM 


SYS- DIAS- SYS- DIAS- SYS- DIAS- CLEAR- | CONCEN- 
TOLIC TOLIC TOLIC TOLIC TOLIC TOLIC | ANCE | TRATION 
Mean in pre- 
eclampsia 26 18 21 16 6 + 9.1 137 
Mean in 
hypertension 28 20 6 5 -4 2 15.6 221 
0.38 0.49 2.70 3.14 0.76 0.23 2.87 3.56 
>0.5 >0.5 <0.01 >0.1 0.5 0.01 <0.01 


Comment 


The cold pressor test seems to be of no value in the differentiation of pre- 
eclampsia from hypertensive disease, either in the present small series or in the 
larger numbers of cases studied in the past. While 31 cases form a shaky 
basis for generalization, the TEAC test also seems to be of little practical value; 
this conelusion is buttressed by the findings of Dumoulin,’® Govan, Mukherjee, 
Hewitt, and Harper,'® and Werké and Brody.** 

None of the other three tests studied is specific and the results overlap 
from group to group for this reason. If we accept the clinical diagnosis as 
correct, the diagnostic error of the vasopressin test was 32 per cent (taking 
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account of any ‘‘atypical’’ change in either systolic or diastolic blood pressure). 
The diagnostic error of the urate clearance was about 20 per cent and of the 
sodium tolerance test, 30 per cent. 


In 12 eases, all 3 tests were consistent with the clinical diagnosis and in 
3 others, where only 2 tests were done, the 2 tests were also in agreement. Of the 
remaining 16 cases, 2 of the 3 tests agreed with the clinical diagnosis in 11, leav- 
ing 5 eases (about 16 per cent) in which 2 of the 3 tests gave results incon- 
sistent with the clinical diagnosis (in 2 of the pre-eclamptie and 3 of the hyper- 
tensive patients). If we take the 3 tests in conjunction and regard agreement 
between any 2 as diagnostic, it turns out that the salt test gave the dissident 
answer in 6 instances, in 5 of which it also disagreed with the clinical diagnosis. 
The urate clearance was inconsistent with the results of the other 2 tests in 
4 cases and in 3 of these it also disagreed with the clinical diagnosis. The vaso- 
pressin test gave the odd answer in 5 eases, in 3 of which it also was not con- 
sistent with the clinical diagnosis. It appears that no one of these tests is any 
better than either of the other two and even when used in conjunction they 
would carry a diagnostic error of nearly 20 per cent. 

The average urate clearance and the average responses to the vasopressin 
and sodium tolerance tests were significantly different in the pre-eclamptic 
women from the results in the pregnant women with hypertensive disease. 
This might suggest that the findings in these tests reflect some basic physio- 
pathologie features of pre-eclampsia and that the overlapping of the results, 
from group to group, arises from mistakes in clinical diagnosis. Against this 
interpretation is the fact that in individual eases the tests often point to con- 
tradictory diagnoses. As was noted above, one or another of the tests disagreed 
with the other two in 15 of the 27 patients studied with all 3 tests. 

Willson, Williams, and Hayashi” reported that the salt test gave abnormal 
results in some women who later developed pre-eclampsia. Similarly, Chesley’ 
found that the urate clearance was depressed in some ‘‘pre-pre-eclamptiec”’ 
women. Could the responses typical of pre-eclampsia, found in women thought 
to have hypertensive disease, point to superimposition of pre-eclampsia not yet 
manifest? Seven of the 16 hypertensive pregnant women gave abnormal re- 
sponses to at least one of the tests (Cases 2, 3, 6, 7, 9, 12, and 14 of Table IT). 
In 4 the reaction to a single test was abnormal (urate clearance in 2, vasopressin 
and salt tests, 1 each). In the other 3, abnormal responses were found to 2 
tests (1 to vasopressin and salt tests, 1 to vasopressin and urate clearance tests, 
and 1 to urate clearance and salt tests). In this welter there were 3 abnormal 
responses to vasopressin (all in systolic blood pressure alone), 4 depressed 
urate clearances, and 3 abnormally low urinary sodium concentrations. If 
these abnormal reactions were signs of incipient pre-eclampsia there must be 
no consistent pattern; it seems more probable that they were statistical varia- 
tions from the means to be seen in hypertensive disease. Only 2 of these 7 
patients were delivered within a week after the tests, while the others carried 
their pregnancies for periods up to 4 more weeks. None developed proteinuria 
or significant increases in blood pressure such as to justify the diagnosis of super- 
imposed pre-eclampsia. 
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Summary and Conclusions 


Thirty-one pregnant women were carefully selected on the basis of a fairly 
definite clinical diagnosis of either pre-eclampsia or hypertensive disease. 

A battery of 5 tests that have been proposed for the differentiation of pre- 
eclampsia from hypertensive disease was studied in the 31 patients. 

It is concluded that the blood pressure responses to the cold pressor test 
and to the intravenous injection of tetraethylammonium chloride were not signif- 
icantly different in the two groups of patients. These two tests seem to have 
no practical value in the differential diagnosis. 

The average responses of women with pre-eclampsia were significantly 
different from the average responses of pregnant hypertensive women in 3 of 
the tests studied. 

In pre-eclampsia the mean rise in blood pressure after subcutaneous injec- 
tion of vasopressin was greater than in hypertensive women. The responses 
overlapped from group to group, however. 

In pre-eclampsia the mean renal clearance of urate is significantly de- 
pressed as compared to the mean clearance in pregnant hypertensive women. 
However, the clearances overlap from group to group. 

In pre-eclampsia the mean urinary concentration of sodium, after salt 
loading, is significantly less than in pregnant hypertensive women. Again, 
there is considerable overlapping of the responses from group to group. 

None of the tests is specific enough to be used for definite diagnosis. 
Using the 3 tests in conjunction does not improve the situation, for any one of 
the tests is equally likely to disagree with the other two (and with the clinical 
diagnosis). 
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THE PLASMA ANTIDIURETIC ACTIVITY IN 
TOXEMIA OF PREGNANCY* 


A. B. McCreary, M.D.,** Mempuis, TENN. 


(From the City of Memphis Hospitals, the Division of Obstetrics and Gynecology, and the 
Institute of Clinical Investigation, the University of Tennessee College of Medicine) 


HE knowledge of pituitary gland function in relation to pregnancy leaves 
much to be desired, and its role in toxemia is even less well understood. 
All three of the principal functions of the posterior pituitary might well find 
a place in explaining the etiology of toxemia, since this disorder is character- 
ized by (1) hypertension of vasoconstrictive origin; (2) early violent labor 
which might be thought of as being induced by an increased blood level of 
posterior pituitary oxytocic hormone, and (3) water retention which might 
have its basis in increased amounts of circulating antidiuretic hormone. The 
present work concerns itself with the last of these three possibilities. 

Previous work reported by Jones,‘ Dieckmann,’ Heller,* and Anselmino' 
showed widely divergent results and emphasized the fact that no reliable 
method for the determination of available antidiuretic hormone has been de- 
vised. A number of the problems relative to the extraction and concentration 
of the hormones were recognized by Melville’ in his attempts to show its pres- 
ence in elevated amounts in toxemia. Levitt® and Theobald’ used ultrafiltrates 
of plasma and concluded that aliquots of posterior pituitary hormone previ- 
ously added to blood could not be extracted quantitatively. More recently, 
Teel and Reid® reported on a technique in which the urine of the toxemie pa- 
tient was injected subcutaneously into hydrated albino rats, and the resulting 
rate of water excretion of the animal was then measured. This procedure 
demonstrated the presence of antidiuretic activity in the urine of the toxemie 
patients tested. In toxemia, however, a change in renal threshold may oceur 
or the associated vasopressin may cause retention so that ADH activity in the 
urine does not reflect the actual plasma levels of this substance. In this regard 
the study of the urinary level of ADH does not differ from studies of the 
urinary levels of any other substance, i.e., no fundamental relationship exists 
between the amount or concentration of a substance appearing in the urine 
and its concentration or functional ability in the extracellular fluid. 

In view of these considerations, a practical bioassay technique for the 
determination of antidiuretic activity in plasma has been applied to patients 
with toxemia of pregnancy. 


*Aided by United States Public Health Service Grant H-2053. 
**Trainee, National Cancer Institute. 
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Method 


Following the method previously outlined,’ albino rats were placed in 
metabolism eages and urinary excretion recorded. In an effort to minimize 
individual animal variations, 4 animals were used for each determination. The 
rats were weighed and then hydrated by the introduction of water (5 per cent 
of their body weight) into their stomachs and, in addition, the injection of 
2.5 e.c. of water subcutaneously along the dorsal spine. Urine was collected 
and measured at 30 minute intervals for a 3 hour period. Following an hour 
of rest, the same animals were rehydrated and 2.5 ¢.e. of test plasma was in- 
jected subcutaneously along the dorsal spine. The output was again measured 
for a 3 hour period. The urinary outputs were plotted against time on 
arithmetic millimeter graph paper and the area beneath these volume-time 
curves was measured with a compensating polar planimeter. A comparison 
of the areas beneath the output curves provided a measure of the degree of 
antidiuretic activity in the plasma. This was expressed as a percentage, i.e., 
the area beneath the second curve was a certain per cent of the area beneath 
the first. The area measurement integrated volume and time and, as expected, 
proved to be considerably more sensitive and reliable than the measurement 
of volume alone. 

In these studies, approximately 20 ¢.c. of whole blood was drawn from 
the antecubital vein of each patient and immediately heparinized with 2 drops 
of liquid heparin for each 5 ¢.e. of blood. The sample was centrifuged at 
2,300 g for 30 minutes, and the plasma was removed and was used unaltered. 


Material 


The patients used in this study were carefully selected from the inpatient 
departments of the Division of Obstetrics and Gynecology of the City of Mem- 
phis Hospitals. Except in cases of toxemia, the patients used were normal in 
all respects, and were hospitalized for at least 12 hours prior to the taking of 
blood samples. Blood samples from toxemia patients were drawn immediately 
upon admission and when possible before theyapy was instituted. 

For the purposes of this work the following classifications of toxemia were 
applied: (1) cases were termed mild pre-eclampsia if the patient’s blood pres- 
sure was greater than 140/90 and less than 160/100 and if they showed edema 
or albuminuria; (2) the requirements for severe pre-eclampsia were met if the 
patient’s blood pressure was over 160/100 and if a 2 plus edema was present; 
(3) patients who experienced a convulsion in the presence of a member of the 
house staff or the referring physician regardless of the degree of blood pres- 
sure elevation, edema, or albuminuria were classified as having eclampsia. 

The treated patients with eclampsia were studied 4 to 6 days after the 
induction of fluid and symptomatic therapy as outlined by Turner,® whether 
the patient had or had not been delivered. If hypertensive cardiovascular dis- 


ease or renal disease were encountered, these patients were eliminated from 
the study. 


Results 


Plasma From Nonpregnant Patients——Ten patients were given fluids 
amounting to 3 per cent of their body weight. One half of this volume was 
given intravenously and one half orally—the entire volume was given in one 
hour. Theoretically, this superhydration diluted the existing ADH and 
lowered the plasma erystalloid osmotic pressure which stimulated the osmo- 
receptors and reflexly arrested the secretion of ADH so that circulating anti- 
diuretic substance was at a minimum. 
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Blood was drawn before and after hydration and ADH assays were made. 
The plasma drawn before hydration produced a curve the area of which was 
55 per cent of the control curve; after hydration the output curve was 88 per 
cent of the control. 

It should be noted that a 100 per cent urine return occurred following 
subcutaneous injection of water in the test animal but only 88 per cent return 
was found upon testing hydrated plasma. This difference probably represents 
other substances in the plasma because the ADH activity was forced to an 
irreducible minimum by the hydration procedure and theoretically the return 
should have equaled 100 per cent. 


100 


NONPREGNANT NONHYDRATED 

MONPREGNANT HYDRATED 

0.0005 UNITS OF PITRESSIN 

0.001 UNITS OF PITRESSIN 

0.25 UNITS OF PITRESSIN 
6 1.0 UNITS OF PITRESSIN 


Fig. 1.—Time-urine output integration, expressed as per cent of control output, in response 
to the subcutaneous injection of the indicated plasma or Pitressin solution. 


Serial Dilution of Pitressin* With Plasma From Hydrated Patients.—To 
establish a set of standards, serial dilutions of commercial Pitressin were made 
with the use of plasma from hydrated patients. It was found that, as the con- 
centration of Pitressin was increased, the area under the volume-time excretion 
curves was decreased. Plasma from 40 nonpregnant superhydrated female 
patients was used to make the Pitressin dilutions. 


0.0005 Unit of Pitressin: When 0.0005 of a unit of Pitressin per 100 grams 
of body weight of test animal was added to 2.5 ¢.c. of plasma from super- 
hydrated patients, the average area under the resultant output curves was 79 
per cent of the control. This minute amount of Pitressin was enough to elicit 
a 10 per cent difference from the superhydrated plasma alone. 


*Pitressin was supplied by Parke, Davis & Company, Detroit, Mich. 
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0.001 Unit of Pitressin: One-thousandth of a unit of Pitressin per 100 
grams of body weight of test animal was added to 2.5 ¢.c. of plasma from 
superhydrated patients. The resulting volume-time curve had an average area 
of 61 per cent of the control curve. This is 32 per cent less than the area in- 
seribed by superhydrated plasma alone. 


0.25 Unit of Pitressin: The addition of 0.25 unit of Pitressin per 100 grams 
of body weight of test animal to 2.5 ¢.c. of plasma from superhydrated patients 
produced a volume-time curve with an area of 22 per cent of the control. 
This curve is 75 per cent less than that of superhydrated plasma alone. 


1.0 Unit of Pitressin: When 1 unit of Pitressin was added, the resultant 
area was 16 per cent of the control value. This gave a difference 82 per cent 
less than that of superhydrated plasma alone. More Pitressin did not produce 
a greater effect. Thus, the maximum antidiuretic activity found was between 
15 and 20 per cent of the control and this was produced by one unit of Pitressin 
per 100 grams of body weight of test animal. 

The composite results of all of these experiments are presented in a bar 
graph (Fig. 1). 

Normal Term Pregnancy.—In this study of toxemia, the normal term preg- 
nant patient was used as the control. The plasma antidiuretic activity of 10 
term pregnant patients with no signs of toxemia or history of renal or eardio- 
vascular disease gave a response which was 82 per cent of the control. 


Mild Pre-eclampsia.—Nine patient with mild pre-eclampsia were studied. 
These patients were those who exhibited a rapid weight gain or increase in 
blood pressure and were admitted to the hospital. 


The antidiuretic test effect of the 9 patients studied averaged 76 per cent 
of the control. 


Severe Pre-eclampsia.—Seventeen patients with severe pre-eclampsia gave 
a return which was 49 per cent of the control. Thus, these patients exhibited 
a marked antidiuretic activity. 


Eclampsia.—Twelve third-trimester pregnant patients with eclampsia were 
included in this series. Contrary to expectation, the trend was reversed and 
a 57 per cent return, when compared to the control, was revealed. 

Eclampsia After Treatment.—Six of these patients with eclampsia were 
studied following the hydration treatment outlined by Turner.’® After 4 to 6 
days of treatment, regardless of the condition of the patient, response, or 
termination of pregnancy, the response was 81 per cent of the control. 


Comment 


Before entering the study of antidiuretic activity in the plasma of toxemic 
patients, it was decided that the normal ADH concentration in nonpregnant 
female patients should be estimated. Blood was drawn before and after 
hydration of these patients and ADH assays were made. The plasma drawn 
before hydration produced a curve the area of which was 55 per cent of the 
control curve, but the plasma from these patients after hydration produced 
an average area which was found to be 88 per cent of the control and was 
thought to represent the irreducible minimum of ADH activity in human sub- 
jects as revealed by this method. 

To establish a standard curve from known amounts of Pitressin, dilutions 


were made with the plasma from the hydrated nonpregnant female as the 
diluent. 
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The normal term pregnant patient exhibits very little antidiuretic activity 
as shown by an 82 per cent return. Since plasma from the normal nonpreg- 
nant female allows but a 55 per cent return, this leads to the belief that the 
term pregnant patient is either well hydrated, has a decreased production of 
ADH, or has an increased destruction or excretion of this hormone. The latter 
view could well add to the usual explanation of increased diuresis in the last 
2 or 3 weeks of gestation. 


80 
70 


NORMAL TERM PREGNANCY 
MILD PREECLAMPSIA 
SEVERE PREECLAMPSIA 


ECL*MPSIA 
5 €CLAMPSIA AFTER THERAPY 


Fig. 2.—Time-urine output integration, expressed as per cent of control output, in response 
to the subcutaneous injection of the indicated plasma. 


Although the number of patients studied with mild pre-eclampsia was 
small (9), it is felt that the results are worthy of comment. The antidiuretic 
activity response was 76 per cent, or 8 per cent greater than the response from 
the normal term pregnant patients. The difference is not remarkable, but one 
would not expect too much of a shift away from the normal in the mildly 
toxemic patient. Compared with the serial dilutions, 2.5 ¢.c. of the plasma of 
the patient with mild pre-eclampsia contained approximately 0.0005 unit of 
antidiuretic activity per 100 grams of rat (Fig. 2). 

The morbidity of the patient with severe pre-eclampsia is often under- 
estimated. Experience indicates that severe pre-eclampsia is frequently more 
grave, more critical, and more difficult to manage than eclampsia. The ADH 
activity response was 49 per cent of the control, showing the highest level 
encountered. By comparison, the plasma of the average patient with severe 
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pre-eclampsia exhibits more antidiuretic activity than that of the normal non- 
pregnant woman, and is favorably related to the ADH activity of 0.001 unit 
of Pitressin per 100 grams of rat. 


In the 12 patients with eclampsia studied, the blood pressure varied from 
130/90 to 210/160 and the edema from none to 4 plus. Regardless of blood 
pressure elevation, amount of edema, or degree of albuminuria, the 12 patients 
comprising the eclampsia group had at least one convulsion in the presence 
of a member of the house staff. Furthermore, although the patients with mild 
and severe pre-eclampsia were studied prior to sedation, the eclamptic patients 
were given an intravenous sedative (sodium Amytal, 744 grains) and sent to 
the eclampsia ward where blood was drawn for assay. 

In this somewhat physiologically heterogeneous group, it is perhaps not 
surprising that the average plasma antidiuretic activity was measurably less 
than in the more functionally uniform severe pre-eclampsia series. In addi- 
tion to the heterogeneity of physical findings, it is possible that the intravenous 
induction of sedation may have produced sufficient depression of the hypo- 
thalamus to have inhibited ADH production. 


Six of the eclamptic patients were selected at random and a second meas- 
urement of their plasma ADH level was made 4 to 6 days following hydration 
therapy as outlined by Turner.’® In this group, the animal response was 81 
per cent of control—a figure which is indistinguishable from that of the nor- 
mal term pregnant patient. Such a finding lends considerable significance to 
hydration therapy and further indicates that pathologie elevations of plasma 
ADH occur in the toxemias of pregnancy and are amenable to therapy. 


Summary and Conclusions 


1. The degree of antidiuretic activity in the plasma of 54 patients with 
toxemia of pregnancy was assayed against a standard curve based on serial 
dilutions of commercial Pitressin. 


2. Evidence is presented that a definite increase in plasma antidiuretic 


activity occurs in toxemia of pregnancy which is related to the clinical severity 
of the disease. 
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A CARBONIC ANHYDRASE INHIBITOR AS A DIURETIC 
IN OBSTETRICS* 


es E. Flowers, Jr., M.D., CHAPEL HILL, N. C. 


(From the Department of Obstetrics and Gynecology, University of North Carolina School of 
Medicine) 


UR inadequate knowledge concerning the etiology of toxemia of preg- 

nancy has led us to treat this clinical entity empirically. Eclamptic 
convulsions are managed by sedation or parenteral magnesium sulfate. 
Hypertension is treated by sedation and hypotensive drugs. Fluid retention 
is controlled by the restriction of sodium and water as well as by the use of 
diuretics. The definitive treatment of toxemia of pregnancy, however, is de- 
livery of the infant. 

This study was made in an effort to determine the usefulness of the 
diuretic, Diamox, 2-acetylamino 1,3,4-thiadiazole-5-sulfonamide (acetazole- 
amide), a earbonie anhydrase inhibitor, in controlling fluid retention in preg- 
naney. 


Pharmacological Action of Diamox 


Diamox is a potent carbonic anhydrase inhibitor which as such decreases 
the production of hydrogen ions in the renal tubular eells.' 
Carbonic 


H,O + CO, H.CO, 
Anhydrase 


H,CO,—_~ H+ + HCO, 

As a consequence of the diminished availability of hydrogen ions in the 
renal tubules, there is an excretion of bicarbonate, sodium, and potassium 
ions with an accompanying water diuresis. The loss of bicarbonate causes a 
metabolic and respiratory acidosis, which in turn causes a stimulation of 
renal acidification that prevents a further loss of sodium, potassium, and 
bicarbonate.2 This balance is delicate, thus the serum levels of sodium and 
potassium remain within normal limits. If excessive sodium, potassium, bi- 
carbonate, or water is not present, Diamox will not cause a significant diuresis 
of these substances.* In the presence of normal renal function and an ex- 
cess of sodium and potassium, however, Diamox will effect a diuresis until 
the expanded extracellular volume approaches normal. Further medication 
will be ineffective until there. is a reaccumulation of additional bicarbonate, 
cations, and water. 


*Supported in part by a grant from United Cerebral Palsy. 
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The optimum dose of Diamox is 250 to 500 mg. each day. Higher dosage 
does not increase the diuretic action, but causes an increased incidence of such 
side effects as headache, dizziness, numbness, tingling of the extremities and 
face, and drowsiness.*| The drug becomes effective in 45 minutes to one hour 
and continues its action for 6 to 8 hours. There follows a recovery period 
with retention of sodium and potassium. This eyele of loss of cations causing 
retention of bicarbonate necessitates an intermittent dosage schedule such as 
250 to 500 mg. of Diamox each day for 3 to 4 days, then discontinued for 
3 to 4 days.®° Parenteral use of acetazoleamide is not necessary unless there 
is nausea or vomiting, since oral administration of the drug is effective. 


Method of Study 


Diamox has been used therapeutically in 65 private patients and 20 hos- 
pitalized clinie patients. In 28 patients there was sufficient time and patient 
cooperation to permit 24 hour collections of urine for electrolyte determina- 
tions. The most illustrative data of these electrolyte excretions are presented 
for 15 of these patients. 

A diuretic index was used to evaluate the effect of Diamox (Table I). 
This index was modified after Kattus® and is based upon weight loss and 
urine volume, as well as sodium and potassium exeretion. A 3 day control 


period preceded the 3 day therapy with Diamox unless induction of labor was 
mandatory. 


TABLE I. INDEX OF DIURETIC RESPONSE 


INCREASE IN INCREASE IN INCREASE IN | 

WEIGHT LOSS URINE VOLUME NA EXCRETION K EXCRETION | POINTS TOWARD 
(POUNDS) | (c.c./24 HOURS) mEq./24 HOURS mEq./24 HOURS | INDEX 

Less than 1 Less than 200 Less than 25 Less than 25 0 

1-2 200- 500 25-50 25-50 1 

2-3 500-1,000 50-100 50-100 2 

3-4 1,000-2,000 100-150 100-150 3 
4 and above 2,000 and above 150 and above 150 and above 4 


Except for the control patients in Table II, Diamox was not used unless 
there was evidence of fluid retention. 

At the initial prenatal examination, patients were placed on a 2,000 to 
2,500 calorie high-protein and high-vitamin diet which contained about 2 Gm. 
of sodium. It was recommended that no salt be added at the table and foods 
high in sodium were to be eliminated from the diet. Despite the emphasis 
placed on the restriction of sodium, many patients did not adhere closely to 
the suggested diet. 

When there was evidence of fluid retention, private patients were asked to 
make 24 hour collections of urine during control periods and during Diamox ther- 
apy. Urine collections were made on clinie patients only during hospitaliza- 
tion since it was felt that samples from these ambulatory patients would not be 
complete. Twenty-four hour eollections of the control samples therefore 
represented the sodium intake at the time Diamox was required. Further 
reduction in the patient’s sodium intake was not made until after Diamox 
therapy. The exceptions to this were the control patients in Table III, patient 
D. P. in Table IV, and the hospitalized clinie patients in Table VI. All of 
the patients in Table VI were on a 300 to 500 mg. sodium diet during the 
control and Diamox therapy. 
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Effect of Diamox 


Patients With No Edema or Hypertension.—It was desirable to deter- 
mine the effect of Diamox on normal pregnant patients who had no mani- 
festations of toxemia or fluid retention. Table II contains the data on 3 normal 
primiparas near term who received Diamox for 3 days. It is evident that 
all of these patients lost 1 to 14% pounds in 3 days but failed to excrete im- 
pressive amounts of sodium or potassium. Two of these patients noted in- 


creased thirst and at the conclusion of the drug period regained the lost weight 
in one day. 


It is evident that Diamox does not cause a significant elimination of sodium 
or potassium in patients who have not had an abnormal retention of these 
cations. Diamox, however, has no adverse effect upon normal pregnant pa- 
tients and a therapeutic trial of the drug is not contraindicated when there 
is a question of excessive sodium, potassium, and fluid retention. 


Patients With Edema but Without Hypertension One hundred private 
patients have been seen with evidence of fluid retention but without hyper- 
tension. Fluid retention is defined as 2 plus edema and a weight gain of 2 
pounds in one week. When this condition was noted, the causes of weight 
gain and sodium and water retention in obstetrics were discussed. Diets were 
reviewed and foods high in salt were eliminated. In 35 of these patients, a 
discussion of sodium intake and modification of their diet, and in some in- 
stances bed rest and elevation of the extremities, resulted in the correction of 
the fluid retention. 

In 65 eases, a discussion of fluid retention and a review of the diet was 
not successful in eliminating edema. Diamox was then used as a diuretic. 
One course was sufficient in 22 patients, 2 courses in 29, and 3 or more courses 
were necessary in 14 patients. 

The weight losses in these two groups of private patients are compared 
in Table III. It is evident that the weight loss in patients on a 700 mg. to 
1 Gm. sodium diet was smaller and less rapid than in the patients given 
Diamox. The patients who adhered to a low-sodium diet were cooperative 
women, however, and diuretics were not necessary during their pregnancies. 
Unless patients given Diamox reduced their sodium intake, a ‘‘rebound phe- 
nomenon’’ occurred, with the retention of sodium and water essentially nulli- 
fying the effects of the drug. Therefore, patients with impending toxemia of 
pregnancy were placed on a 700 mg. to 1 Gm. sodium diet. This was recom- 
mended for the remainder of the pregnancy. 


TABLE ITT. 


COMPARISON OF WEIGHT LOSS IN PATIENTS TREATED WITH A LOw-SopiumM DIET 
WITH THAT OF PATIENTS TREATED WITH DIAMOX 


POUNDS LOST 


0-1 1-3 3-5 5-8 
Low-sodium diet 5 days 
(No. of patients) 6 18 8 3 
Diamox 3 days 
(No. of patients) 6 23 26 10 


Illustrative data on the electrolyte excretion of these ambulatory patients 
is presented in Tables IV and V. It is noted that there was a diuresis of 
sodium, potassium, and water in all of these patients. The diuretic index was 
consistent with the amount of sodium, potassium, and water which was re- 
tained. The largest excretion of sodium was 286 mEq. in 24 hours. The 
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excretion of sodium usually followed a typical pattern. If the excretion of 
this electrolyte was 110 mEq. per 24 hours during the control period, approxi- 
mately 250 mEq. of sodium would be lost during the first 24 hours, 196 meq. 
the second day, and 116 mEq. the third. It was evident, therefore, that the 
optimum use of Diamox consisted of a 3 day course. 

The need for, as well as the effectiveness of, a low-sodium diet in con- 
junction with Diamox therapy is shown in Table V. This ambulatory patient 
collected her urine for laboratory analysis for 60 days. With the initial 
development of fiuid retention a 3 day course of Diamox was given. There 
was an excellent diuresis with a diuretic index of 2.75. Despite dietary coun- 
seling, there continued to be an excessive weight gain and fluid retention. A 
second course of Diamox was given one week later. This resulted in a satis- 
factory diuresis of sodium, potassium, and water, resulting in a diuretic index 
of 1.75. The patient was placed then on a 500 to 700 mg. sodium diet. Ten 
days later a third course of Diamox was given. There was a marked reduc- 
tion in the urinary excretion of sodium indicating adherence to the diet. The 
diuretic index for this Diamox course was 1.25. After 20 days on the low- 
sodium diet, Diamox was unnecessary and ineffective. 

Patient D. P. in Table IV presented a similar situation although urine was 
not collected until the second course of Diamox. Her excretion of electrolytes 
showed that she was adhering to a low-sodium diet. She had no further prob- 
lem with fluid retention during her pregnancy. 


Patients With Edema and Hypertension.—Diamox was given to 20 hos- 
pitalized patients with toxemia of pregnancy. Six typical responses to the 
drug are presented in Table VI. All patients were on a 300 to 500 mg. sodium 
diet and were at bed rest. 

Patient R. J. showed the most favorable response to Diamox. This primip- 
ara had diabetes mellitus and chronic hypertensive disease with superimposed 
acute toxemia. The average daily blood pressure was 185/110; there was 3 
plus edema but no albuminuria. Three days of Diamox therapy resulted in a 
9 pound weight loss and the excretion of 1,188 mEq. of sodium; 796 mEq. of 
these were exereted in one 24 hour period. There was a diuretie index of 3. 
Serum sodium and potassium remained normal. Following the cessation of 
Diamox therapy, the patient continued to excrete increased quantities of electro- 
lytes and water on bed rest and a low-sodium diet. There was a total weight loss 
of 37 pounds in 2 weeks. : 

Patients L. H. and N. C. were similar to R. J. in their ability to excrete 
sodium and water on bed rest and a low-sodium diet. In both patients the 
same amount of weight was lost during the control period as during the drug 
period; the excretion of sodium was enhanced by Diamox, however. Because 
of the weight loss during the control period the diuretic index was only 0.50 and 
0.75. 

A earbonie anhydrase inhibitor was helpful in these 3 patients, but the 
same results would probably have occurred less rapidly without specific medi- 
eation. 


Patients A. B., L. F., and L. H. are typical examples of severly ill toxemic 
patients. The process was irreversible without delivery. These women were 
not oliguric, but they had failed to effect a satisfactory sodium and water 
diuresis on a low-sodium diet and bed rest. Diamox caused a twofold increase 
in sodium excretion in patient A. B. and a sixfold increase in patient L. F. 
This loss of sodium, however, was unimportant in the management of these 
patients. There was no clinical improvement until delivery. 
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Comment 


One cannot conclude from these data that Diamox and a low-sodium diet 
will prevent patients from developing toxemia of pregnancy, but the incidence 
of toxemia in cooperative and intelligent patients who maintain good nutrition 
and a low-sodium diet is extremely low. 

In patients with fulminating toxemia or eclampsia, a diuretic can be 
used only hopefully and empirically. It cannot be expected to effect a diuresis 
of sodium and water in the presence of a reduced rate of filtration at the 
glomerulus.’ Moreover, a diuretic cannot be expected to overcome the pro- 
found alteration in extracellular electrolyte and water imbalance that is 
present in severe toxemia.* Diamox can, however, serve as an adjunct in the 
treatment of those toxemie patients who can effect some degree of diuresis 
on bed rest and a low sodium diet. No ill effects were noted when the drug 
was administered to severely ill patients. In patients with severe renal im- 
pairment, however, Diamox as well as a low-sodium diet must be used with 
caution. 


Although the fetus has an extremely low level of carbonic anhydrase, no 
fetal deaths could be attributed to Diamox therapy. 


Conclusions 


1. Diamox is a potent diuretic when administered to patients who have 
sodium and water retention and normal renal function. The drug should be 
used with a low-sodium diet to control fluid retention in pregnancy. 


2. Patients who received Diamox had no greater hypotensive response 
than those who were treated without specific therapy. 


3. Diamox is essentially ineffective in patients who have severe toxemia 
of pregnancy, eclampsia, a reduction in glomerular filtration, impaired renal 
funetion, or a profound electrolyte imbalance. 


Appreciation is expressed to Dr. Louis G. Welt, Department of Medicine, University of 
North Carolina, for the use of his flame photometer and his assistance in this study. Apprecia- 
tion is also expressed to Miss Genevieve Lowry and Mrs. Martha Simpson for their technical 
assistance. 
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CEREBRAL HEMORRHAGE IN A PATIENT WITH ECLAMPSIA 


ALBERT EHRLICH, M.D., HuGH TyNDALL, M.D., AND 
Joun Scuwarz, M.D., Hopoken, N. J. 


(From the Divisions of Laboratories and Surgery, St. Mary’s Hospital) 


EVERE cerebral hemorrhage is not rare in eclampsia. Dieckmann‘ and 
Hammond® noted that a compilation of reports indicated that extensive 
cerebral hemorrhage is found in 15 to 20 per cent of the autopsies in eclampsia. 


The following case of a fatal cerebral hemorrhage in a postpartum eclamp- 
tic patient is reported because the insidious onset of the disease and lack of 
prominent clinical symptoms created diagnostic difficulties. 


Report of a Case 


L. G. (A-1957), a 29-year-old white woman, para ii, gravida iii, was admitted for the 
third time to St. Mary’s Hospital on July 27, 1956, at term and in labor. The biood pressure 
on her first admission to this hospital in September, 1954, for her first full-term normal 
spontaneous delivery was 120/60. She was admitted the second time on March 20, 1956, 
in false labor, at which time the blood pressure was 90/50. Examination on July 27, 1956, 
the day of the third and last admission, showed edema and a blood pressure of 130/90. 
The heart and lungs were not remarkable. 

Laboratory examination showed a hematocrit of 38 per cent, and a white blood count 
of 20,000 with 90 per cent polymorphonuclear leukocytes. The specific gravity of the urine 
was 1.030 and albumin and sugar were not found. 

The fetus, presenting as a right occiput posterior, was rotated with forceps with no 
undue difficulty. The first stage of labor lasted 11 hours, the second stage 47 minutes, and 
the third stage, 3 minutes. On July 27, 4 hours after delivery of a normal baby and 
the entire placenta, without warning or complaints, the patient had a convulsion with labored 
and irregular breathing. The left pupil was dilated. The blood pressure rose to 150/110, 
and the temperature to 104.6° F. A Jumbar puncture the following morning disclosed in- 
creased pressure and bloody spinal fluid. On July 28, 1956, 12 hours after the onset of 
convulsions, the patient developed anuria which changed to oliguria. The blood nonprotein 
nitrogen was 48 mg. per cent and uric acid was 6.7 mg. per cent. Coma and intermittent 
convulsions continued until her death 50 hours after the onset and 54 hours after delivery. 
The final clinical diagnosis was subarachnoid hemorrhage, etiology unknown. 

Autopsy Findings.— 

Gross: The kidneys were normal in size and weight and hemorrhages were not seen 
on section. The brain weighed 1,700 grams and showed flattening of the sulci and gyri of 
the left hemisphere. Section showed a massive hemorrhage in the left hemisphere, lacerating 
the brain substance (Fig. 1), and a smaller hemorrhage in the left occipital lobe (Fig. 2). 
The lower lobes of both lungs contained many focal gray consolidated areas. 


Microscopic: Most of the glomeruli of the kidneys were ischemic and slightly enlarged 
(Fig. 3). The vessels and tubules were not remarkable. The vessels of the brain showed 
acute arteriolonecrosis with hyaline degeneration and fibrinoid smudging of the walls (Fig. 
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4). Brain tissue adjacent to the damaged vessels contained extravasated red blood cells. 
There was extensive fresh hemorrhage in the pia-arachnoid. Extensive acute pneumonitis was 
disclosed in sections of the lower lobes of both lungs. 


Pathological Diagnosis.—Eclampsia with arteriolonecrosis of cerebral vessels, extensive 
left cerebral and occipital hemorrhages, bilateral aspiration lower lobar pneumonia. 


Fig. 2.—Hemorrhage in left occipital lobe. 


Comment 


The diagnosis of postpartum convulsions due to eclampsia was considered 
but not made in this ease, because of the lack of prominent clinical symptoms. 
The blood pressure of 130/90 on admission was not considered elevated. 
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Fig. 1.—Massive left"intracerebral hemorrhage. 
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In retrospect, however, it was significantly higher than the 90/50 reading 
taken 4 months earlier. Edema, although present, was not prominent. Per- 
haps undue importance was placed on the absence of albuminuria in one urinaly- 
sis. Unfortunately, this test was not repeated. Soon after the onset of con- 
vulsions the blood pressure rose to 150/110, and oliguria with a moderate eleva- 
tion of blood nonprotein nitrogen was noted. 


Fig. 3. 


a 4, 7 
Fig. 4. 


Fig. 3.—Ischemic glomerulus. (Hematoxylin and eosin. 590; reduced 1%.) 


ig. 4.—Small cerebral vessels with irregularly thickened smudged necrotic walls. 
(Hematoxylin and eosin. 300; reduced \%.) 


Brougher? reported a similar case of fatal postpartum cerebral hemorrhage 
m which there were few antecedent warnings of toxemia. Autopsy disclosed 


— 
N 
‘ * ¥ 
& 
3 


1192 


EHRLICH, TYNDALL, AND SCHWARZ Am. J. m~ & Oem. 
une, 


arteriolar spasm in the brain and kidneys in addition to massive intracerebral 
hemorrhage. 


The specificity of the pathological lesions of eclampsia is far from settled. 
Bell’ and Canny® asserted that renal lesions are specific for eclampsia. The 
glomerulus is swollen and the capillary wall swollen and widened, resulting in 
a bloodless glomerulus. Sheehan’ described thickening of the endothelium of 
the afferent arteriole of the glomerular tuft. The resulting narrowing of the 
lumen of the arteriole may result in intermittent periods of ischemia of the 
glomerulus. Dieckmann and associates® described the results of study of renal 
biopsies taken from 71 pregnant patients with toxemia. Thickening of the base- 
ment membrane and narrowing of glomerular capillaries were found in the 
patients with toxemia, as well as in 3 patients with glomerulonephritis and in 
13 with hypertensive disease and in 4 with normal pregnancies. Dieckmann 
and his co-workers* ° stated that there are no pathognomonic lesions of eclampsia. 
The renal lesion is not specific for eclampsia but is similar to that found in 
hypertensive disease and even in glomerulonephritis. The abnormality rests 
primarily in thickening of the afferent arteriole or wall of the glomerular 
capillary, so that ischemia of the glomerulus can result. 


In this ease, although no thickening of the afferent arteriole or glomerular 
capillaries could be demonstrated, glomerular ischemia was prominent in both 
kidneys (Fig. 3). The stimulus for the glomerular ischemia is postulated to 
be a toxin associated with pregnancy. In this patient, the bilateral renal 
ischemia from many ischemic glomeruli (Fig. 3) may have been the basis for 
the hypertension which was followed by cerebral arteriolonecrosis and cerebral 
hemorrhages (Figs. 1, 2, and 4). 


Conclusions 


1. A fatal case of eclampsia with cerebral hemorrhages is presented. 


2. Arteriolonecrosis of the cerebral vessels with unremarkable renal! vessels 
and ischemic glomeruli were found. 


The photomicrographs are by Antol Herskowitz. 
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THE EFFECT OF TRIIODOTHYRONINE ADMINISTRATION 
ON THE ELEVATED PROTEIN-BOUND IODINE LEVEL 
IN HUMAN PREGNANCY* 


SipNEy C. WERNER, M.D., NEw York, N. Y. 


(From the Departments of Medicine and of Obstetrics and Gynecology, College of Physicians 
and Surgeons, Columbia University, and the Presbyterian Hospital) 


HE occurrence in human pregnancy of a physiological increase in the level 
of protein-bound or serum precipitable iodine (PBI, SPI) was first docu- 
mented by Heinemann and associates.1 The increase persisted after butyl 
alcohol extraction® and so represents the thyroxine fraction of the circulating 
iodinated amino acids. 

Most of the explanations advanced to account for the rise in PBI have 
been recently summarized,‘ the most likely being an increase in binding capac- 
ity of the specific carrier proteins of the serum for thyroid hormone.** In 
addition to these, however, there are three other mechanisms which could ac- 
count for the elevated PBI: (1) a change in the setting of the pituitary-thy- 
roid ‘‘servo’’ mechanism’; (2) derangement of the normal pituitary-thyroid 
relation similar to that found in hyperthyroidism*”’; or (3) seeretion of thyro- 
tropin by the placenta, suggested by chemical extraction studies and also, 
analogously, by the finding by Smith’* of an adrenal weight-maintaining factor 
in the hypophysectomized pregnant monkey, presumably adrenocorticotrophin. 
The present experiments were designed to test these latter three possibilities. 


Methods 


Patients in the second and third trimesters of pregnancy were chosen at 
random from the Ante Partum Clinie of the Sloane Hospital. They had been 
appraised clinically and were considered to be undergoing uneventful preg- 
naney. After blood was drawn for determination of the PBI level, each pa- 
tient received triiodothyronine, 75 to 125 ug, given once daily, by mouth, for 7 
days. Blood for PBI was again drawn the morning after the last dose. PBI 
determinations were made in duplicate by the original method of Barker." 
Permission was obtained from the local radioisotopes committee to deter- 
mine the 24 hour uptake of I'** in 2 patients ending their third month of 
pregnancy. Test doses of 15 pe I'** were given before triiodothyronine was 
administered and again on the eighth day of administration of the drug, ac- 
cording to the method described elsewhere.® 


Results 


_ The changes in the PBI level which followed triiodothyronine administra- 
tion are shown in Table I; also, in 2 patients, the change in the 24 hour uptake 


_*Aided by Grant A-8 (C8), Institute of Arthritis and Metabolic Diseases, National 
Institutes of Health, United States Public Health Service. 
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of +, Decreases in the PBI level in excess of 1 pg per cent were induced at 
all months of pregnancy tested. This extent of change is beyond the error of 
the chemical method which has been estimated to be 0.5 ng per cent. Larger 
doses are seen to be required in the last 3 months of pregnancy, however. Some 
patients at each month of pregnancy failed to respond to the doses employed. 

In the third to the sixth months of pregnancy, inclusive, the response to 
75 wg of triiodothyronine is seen to be the same as that produced by 100 pg 
(Table 1). This is in contrast to the last trimester in which the response to 75 
ug differs significantly, at the 5 per cent level of significance, from that to 100 
ug. The response to 75 wg in the earlier months is significantly different at the 
1 per cent level from that induced in the later months by this dose.* 


I’** uptake was decreased by treatment to the extent seen in nonpregnant 
healthy women. 


TABLE I. EFFECT OF TRIIODOTHYRONINE ADMINISTRATION ON PBI LEVEL AND IN 2 PATIENTS 
ON 24 Hour UPTAKE 


PATIENTS WITH 
AVERAGE PBI RESPONSE % 
NO. OF INIT. | FINAL DIFF, < 146% 1131 UPTAKE 
MONTH | PATIENTS DOSE uG %\ wa % UG. % No. | & INITIAL| FINAL 
3 75 12.2 5.1 7.1 
4 3 6.7 3.9 —2.7 
5 2 75 8.2 4.7 -3.5 
6 5 75 6.9 6.0 —0.9 
11 Average —2.1 + 36 
3 1 100 62 3.6 -3.6 
4 0 
5 5 100 6.7 5.5 -1.2 
6 6 100 ta 5.7 -1.4 
ns Average —1.7 3 25 
7 3 75 8.1 7.2 —0.9 
8 5 75 62 5.4 —0.8 
9 8 75 6.8 6.3 —0.5 
Average —0.75 


7 3 . 5.5 2.5 

8 5 100 7.0 5.1 -1.9 

9 3 100 64 5.8 —0.6 
Average —1.7 


-1.8 


Comment 


The clear-cut decrease in both I'* uptake in early pregnancy, and 
PBI throughout the second and third trimesters of pregnancy, which followed 
the administration of triiodothyronine, parallels that of the normal individual 
given the hormone. It is not the failure of response seen in patients with toxic 


*Assistance in the statistical analysis of the data was given by Dr. John W. Fertig of 
the Department of Biostatistics. 
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goiter.* Thus, there is no evidence that the abnormal pituitary-thyroid rela- 
tion found in hyperthyroidism is present in pregnancy and hence such a change 
does not account for the increase in PBI. 

Similarly, the present data tend to exclude the probability of formation 
and release of large amounts of thyrotropin by the placenta. It is unlikely 
that the placenta would be in a sensitive reciprocal relation with the thyroid 
such as has been found in the present study, in which an increase in available 
thyroid hormone resulted in a decrease in the level of PBI. In behalf of the 
concept of a placental secretion is the fact that, subsequent to the fifth month, 
the decrease in PBI which followed triiodothyronine administration was less 
than that which occurred before this time. Increased utilization of triiodo- 
thyronine in later pregnancy, however, would explain these results equally 
well (see below), without the necessity of invoking placental secretion as a 
mechanism. 

In this regard, Akasu and co-workers" claim to have extracted a thyro- 
tropic substance from placental tissue but their assay data are not convincing 
and, even if thyrotropin were extracted, the amounts they found were quite 
limited. Moreover, Smith’ noted that thyroid weight, unlike adrenal weight, 
was not maintained after hypophysectomy in the pregnant monkey, and 
Greer’ has made a similar observation in the rat. 

The data, therefore, suggest that a normally responsive pituitary-thyroid 
relation is present in pregnancy, and that there is little if any thyrotropin 
secretion by the placenta. It is not established, however, whether the pituitary, 
and hence thyroid, is secreting at an increased rate. The fact that larger doses 
of triiodothyronine were required to lower the PBI level in later pregnancy 
suggests that the requirement for (i.e., production and turnover of) thyroid 
hormone may be increased. This would necessitate a sustained increase in the 
level of pituitary secretory activity. 

Such a conclusion is also suggested by the increase in basal metabolic 
rate’® and by the inerease in I**! uptake* which occur normally during preg- 
nancy. The extent of the rise in basal metabolic rate is limited, however, 
and such an increase could be accounted for by extrathyroidal mechanisms.’ ** 
Moreover, the disappearance rate of administered labeled thyroxine has been 
shown to parallel that of the nonpregnant woman,’ although the technique 
is open to criticism because of errors resulting from recirculation of metabolized 
iodine. Thus it is still unsettled whether the turnover of thyroid hormone is 
or is not increased in pregnancy. 

Other explanations could account for the finding that increasingly larger 
doses of triiodothyronine were required to depress the PBI as pregnancy 
advanced. The requirement of triiodothyronine to produce an effect could 
be on a per kilogram of body weight basis®® so that more would be required 
as body and fetal weights increased during gestation. Also, triiodothyronine 
may be diffused into the amniotic fluid and hence enter a pool from which it 
becomes relatively unavailable to the tissues. 
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In view of the above uncertainties, the best explanation for the elevated 
PBI of pregnancy probably still remains the fact that there is an increase in 
binding capacity of the serum carrier proteins for thyroxine.” ° 


Summary 


1. Depression of the elevated PBI level of pregnant women followed the 
administration of triiodothyronine in the second and third trimesters. 


2. The data reveal that the pituitary-thyroid relation is normally respon- 
sive in pregnancy, and that the elevation in PBI is not due to the abnormal 
relation seen in hyperthyroidism. 


3. The data tend to exclude the possibility of more than limited placental 
secretion of thyrotropin. 


4. The implications are discussed of the finding that larger doses of tri- 
iodothyronine were required to suppress the PBI level in the last trimester 
of pregnancy than in the preceding trimester. 
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PLASMA ALPHA-AMINO NITROGEN IN PREGNANCY* 


Ricuarp L. Burt, M.D., James F. DoNNELLY, M.D., AND 
C. A. Kime, B.S., Winston-SA.eM, N. C. 


(From the Department of Obstetrics and Gynecology of the Bowman Gray School of Medicine 
of Wake Forest College) 


NUMBER of recent investigators employing the Ninhydrin manometric 
method of Hamilton and Van Slyke have observed that the e-amino 
nitrogen concentration in plasma is decreased in pregnancy.’ *® During the 
early puerperium amino nitrogen levels approximate those of the normal non- 
pregnant woman.” * The decrease observed does not appear to be related to 
changes in concentration of other blood constituents such as urea nitrogen or 
uric acid’ ** and varies independently of “combined” or peptide amino nitro- 
gen, which is unaffected by pregnancy.* Of considerable interest in connec- 
tion with this gestational hypo-amino-acidemia is the occurrence of higher 
amino acid levels in fetal than in maternal blood and, although recent evi- 
dence tends to support the thesis of active placental transfer, the actual basis 
for the inequality of amino acid nitrogen distribution across the placenta re- 
mains uncertain. Because of data indicating a role of hormone factors in the 
regulation of blood amino nitrogen levels,® 1° and in consideration of the 
known endocrine changes in gestation, the observations to be reported were 
made in an attempt to assess the importance of any influence of progesterone 
and estrogen on the plasma amino nitrogen in pregnancy and the early puer- 
perium. 


Material and Method 


Normal puerperal women were selected for study. Those who developed 
morbidity or other complications were excluded from the series. Initially, 
one group of 10 patients received orally 60 mg. estrogent daily beginning 
within 12 hours of delivery. A second group of 10 received this medication to- 
gether with 100 mg. progesterone in oil intramuscularly. Treatment was main- 
tained 5 days in all cases. Alternate untreated puerperas served as controls. 
Venous blood was obtained with minimal stasis on the fifth postpartum day 
after 18 hours’ fasting. Heparin (Connaught) was used as an anticoagulant, 
0.2 mg. per milliliter of whole blood. The cells were immediately separated 
by centrifugation, and protein-free picrie acid filtrates of the plasma were 
prepared. The a-amino nitrogen concentrations of these filtrates were deter- 
mined in duplicate by the method of Hamilton and Van Slyke.’ * Blood urea 
nitrogen was determined on tungstic acid filtrates of plasma aliquots by a 


*This investigation was supported in part by grants-in-aid from Parke, Davis & Com- 
Pany, Detroit, Mich., and Abbott Laboratories, North Chicago, Ill. 


tSulestrex (Abbott). Sixty milligrams is equivalent to 50 mg. sodium estrone sulfate. 
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steam distillation technique’ and the amino nitrogen values corrected for urea 
hydrolysis. Total plasma protein concentration was estimated by the tech- 
nique of Phillips and associates.*” The values obtained were analyzed by the 
“t” test of Fisher.** 

Further observations were made on an additional group of 20 patients 
who received 200 mg. oral estrogen* daily beginning within 12 hours of de- 
livery. The a-amino nitrogen concentration of plasma was determined daily 
in the fasting state and the values compared with those of 10 normal econ- 
trol subjects who received no medication. 


Observations 


In Table I are shown the data for the lower dosage estrogen- and estrogen- 
progesterone-treated patients. Attention is directed to the close correspond- 
ence of the mean values for the two experimental groups which did not differ 
significantly from the controls. Blood urea nitrogen concentration was within 
the limits of normal for all subjects, the correction for urea hydrolysis amount- 
ing to approximately 0.10-0.15 mg. per cent as amino nitrogen. No significant 
differences between treated and control subjects were observed in the plasma 
specific gravity determinations, all values falling between 1.023 and 1.025, 
equivalent to 5.9 to 6.7 Gm. per cent protein, somewhat lower than expectancy 
for normal adults.*° : 


TABLE I. PLASMA a-AMINO NITROGEN VALUES ON THE FirTH PosTPARTUM Day FOR ESTROGEN- 
TREATED (60 Ma. SULESTREX), ESTROGEN- AND PROGESTERONE-TREATED (60 MG. SULESTREX, 
100 MG. PROGESTERONE IN OIL) PATIENTS AND CONTROLS 


ESTROGEN | ESTROGEN AND PROGESTERONE | CONTROLS 
COOH-N COOH-N COOH-N 
PATIENT (MG. %) PATIENT (MG. %) PATIENT (MG. %) 
3.04 H. M. 4.23 A.J. 4.50 


A.M. 4.12 K.N. 4.16 B. E. 4.37 
J.A. 4.49 G. J. 4.12 C.8. 4.35 
D. K. 5.02 L. M. 4.29 a.m. 4.30 
D.N. 3.33 AL 4.27 N. E. 4.48 
N. L. 4.02 C. E. 4.10 B. M. 4.61 
8. P. 4.30 A. K. 4.21 L. I. 4.72 
C. M. 4.22 I. L. 4.25 W. M. 4.53 
C.N. 3.82 B. M. 3.82 E. G, 4.58 
G. W. 3.83 B. R. 3.80 G.C. 3.67 


Mean = 4.02 + 0.59 Mean = 4.12 + 0.18 Mean = 4.41 + 0.17 


In Table II are shown the mean values and standard deviations for 
a-amino nitrogen determinations made on 20 puerperal subjects who received 
200 mg. estrogen daily. The mean value of 3.39 + 0.23 mg. per cent for this 
group corresponds closely with the control value of 3.41 mg. per cent (Table 
III). In general, within 48 hours of delivery the trend toward normal levels 
of amino nitrogen was well established. It is significant that comparable 
amino nitrogen values for estrogen-treated and control subjects were found, 
the postpartum increase in amino nitrogen concentration not being influenced 
by the hormone. Of incidental clinical interest was our failure to encounter 
“withdrawal bleeding” in any patient studied. Involution of the uterus was 
apparently not affected. The estrogen preparations, with or without proges- 
terone, were well tolerated in all cases, no undesirable side effects being ob- 
served. 


*Menagen 
estrone sulfate. 


(Parke, Davis). Two hundred milligrams is equivalent to 275 mg. sodium 
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TaBLE II. MEAN PLASMA a-AMINO NITROGEN Data FOR 20 PATIENTS WHO RECEIVED 200 
Ma. ESTROGEN (MENAGEN) FrRoM Day oF DELIVERY TO FIFTH POSTPARTUM Day. 
VALUES ARE NoT CORRECTED FOR BLOOD UREA NITROGEN 


DAYS COOH-N 


POST PARTUM (MG. %) o 
0 3.39 +0.23 
1 3.73 +0.32 
2 4.07 +0.40 
3 4.04 +0.36 
4 3.89 +0.35 
5 4.30 +0.14 


TABLE III. 


PLASMA a-AMINO NITROGEN CONCENTRATION (MG. PER CENT) IN 10 POSTPARTUM 
PATIENTS WHO RECEIVED No HORMONE. DatTA Not CORRECTED FOR 
BLoop UREA NITROGEN 


DAYS POST PARTUM 


PATIENT 0 | 1 | 2 | 3 | 4 | 5 
W.S. 3.84 3.80 3.74 4.26 4.06 3.83 
H. B. 3.97 3.97 4.08 4.55 4.70 4.48 
N.N. - 3.56 3.80 4.13 4.71 4.70 
3.03 2.97 3.55 3.88 3.79 
J. 3.30 3.98 4.26 4.55 
G.N. 2.70 2.76 3.00 3.45 3.52 - 

3.70 3.96 4.46 4.27 4.38 
D.S. = 3.98 4.06 4.34 4.42 4.29 
3.24 3.40 | 3.80 3.89 
E. 8S. 3.53 3.60 3.90 3.94 

Means 3.41 3.49 3.67 4.07 4.15 4.30 


Comment 


The data presented fail to show any significant effect of estrogen or pro- 
gesterone on the plasma amino nitrogen concentration of puerperal women. 
In both series of subjects studied, the postpartum rise in amino nitrogen pro- 
ceeded unaffected by hormone treatment. In this connection it is of interest 
that the mean values for the patients who received 200 mg. estrogen were al- 
most identical with those of the controls (Tables II, III). Although the regu- 
lation of amino acid concentration in blood has been shown experimentally to 
be subject to hormone control,® ?° our data suggest that other factors must be 
sought to account for the gestational decrease and postpartum reversion to 
normal levels of amino nitrogen. 

It is conceivable that the hypervolemia and expansion of the extravaseu- 
lar space in pregnancy‘ could have a significant influence on the volume of 
distribution and concentration of certain blood constituents. The change in 
amino nitrogen concentration, however, does not parallel the observed trends 
in plasma volume and extravascular fluid. Moreover, the amino nitrogen 
levels appear to vary independently of peptide nitrogen, urea, or uric 
acid,’ * ?1, 24 observations inconsistent with simple dilution of amino acid by 
the body fluids of pregnancy. 


Pertinent to the general problem of blood concentration of amino nitrogen 
are data showing increased urinary losses of amino acids. Increased histidine 
excretion in pregnancy is well established, the highest losses occurring between 
the third and eighth months.’’ Significant histidinuria is apparently not de- 
veloped prior to the third month.?” Evidently this paradoxical loss of amino 
acids in the face of positive nitrogen balances is based on altered renal dy- 
namics with heightened excretion related to increased glomerular filtration as 
well as decreased tubular reabsorption.’* Not only is histidine loss in the 
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urine increased, but tyrosine, serine, arginine, phenylalanine, threonine, and 
tryptophan are also excreted in significantly greater amounts.”° It is possible 
that these losses might affect the blood level of amino nitrogen but direct 


data are not available relating to such an association which at present must 
remain speculative. 


Bearing on the problem of hypo-amino-acidemia in pregnancy are the data 
showing differences in concentration of amino nitrogen across the placental 
barrier. Among the first observers of this differential concentration was 
Morse,'* who found that fetal plasma was consistently higher in amino nitro- 
gen than maternal plasma. The concentration gradient between the maternal 
and fetal circulation was attributed to active “absorption” by the placenta. 
Similarly Plass and Matthew”! interpreted their data as indicating “selective 
absorption” of amino acids from maternal blood by the placenta, although 
Luck and Engle™ attributed the unequal fetal-maternal amino acid distribu- 
tion to Donnan equilibrium phenomena. Christensen and Streicher® concluded 
that the placenta is responsible for the unequal distribution of amino acids 
between the fetal and maternal circulations, the placenta actively transferring 
amino acids to the fetus, thereby causing lower maternal plasma levels. Such 
activity would appear to be a somewhat more complex physiological mech- 
anism than simple diffusion of uric acid, urea nitrogen, creatine, and creatinine 
cross the placental barrier.’* *4 Dent and his co-workers® also believed that 
active placental transfer of amino acids occurs and offered chromatographic 
data showing increased fetal concentration of individual amino acids studied. 
Other studies have quite consistently shown such fetal:maternal amino nitro- 
gen differences in human pregnancy.® * Comparable gradients have 
also been observed in the rabbit,” > 74 dog,?? and guinea pig.’ The concentra- 
tion ratio of amino nitrogen between fetal and maternal plasma is between 
1.6 and 1.8:1 for human pregnancy,” * ° 5:1 for the guinea pig, and 1.5-2:1 for 
the rabbit.® 

Direct evidence that trophoblastic tissue is capable of concentrating amino 
acids was given by McKay and associates,’ who showed that fluid of 
hydatidiform moles contained twice the concentration of amino nitrogen of 
maternal serum, and Page’ has observed that the p and L isomers of histidine 
behave differently with respect to placental transfer. The p isomer required 
3 to 4 hours to reach equilibrium in the fetal circulation while L-histidine 
reached equilibrium in a matter of minutes, findings suggestive of an active 
transport mechanism for the passage of the natural isomer. The study of 
Clemetson and Churchman’ is also pertinent to this problem. In toxemia of 
pregnancy or in eases of “cord obstruction” there occurred a decrease in the 
fetal:maternal amino nitrogen ratio. This change in ratio occurred by in- 
crease in maternal amino nitrogen levels which were found to exceed the nor- 
mal expectancy for pregnancy and were believed to be the result of failure of 


placental transfer of amino acids. 

In consideration of the foregoing studies the placenta may be considered 
as a “pump” or “kidney” which actively transfers certain maternal blood com- 
ponents to the fetus. The hypo-amino-acidemia of pregnancy may be due to 
this function of the placenta, although other factors such as renal loss of amino 
acid may contribute to the lower maternal levels. Our data, which fail to 
show an effect of estrogen or progesterone on amino nitrogen concentration 
during the early puerperium, are consistent with this concept. It seems un- 
likely that the endocrine factors studied are responsible for the gestational 
changes in amino nitrogen concentration. 


June, 1958 
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Summary 


1. Administration of estrogenic material, with or without progesterone, 


to patients in the early puerperium did not influence the normal postpartum 
rise in amino nitrogen. 


2. Although other factors may be involved, these observations are con- 


sistent with the concept that the hypo-amino-acidemia of pregnancy is based 
on active placental transfer of amino acids from the maternal circulation. 


mo bor 


References 


. Bonsnes, R. W.: J. Biol. Chem. 168: 345, 1947. 
. Brandstrup, E.: Acta obst. et gynec. scandinav. 11: 85, 1931. 


Burt, R. L.: AM. J. OBstT. & GyNeEc. 65: 304, 1954. 


. Caton, W. L., Roby, C. C., Reid, D. E., and Gibson, J. G., 2nd: Am. J. Opst. & GYNECc. 


57: 471, 1949. 
Christensen, H. N., and Streicher, J. A.: J. Biol. Chem. 175: 95, 1948. 


. Clemetson, C. A. B., and Churchman, J.: J. Obst. & Gynaec. Brit. Emp. 62: 390, 1955. 

. Clemetson, C. A. B., and Churchman, J.: J, Obst. & Gynaec. Brit. Emp. 61: 364, 1954. 
. Crumpler, N. R., Dent, C. E., and Lindan, O.: Biochem. J. 47: 223, 1950. 

. Friedberg, F., and Greenberg, D. M.: J. Biol. Chem. 168: 405, 1947. 

. Griffin, A. C., Luck, J. M., Kulakoff, V., and Mills, M.: J. Biol. Chem. 209: 387, 1954. 
. Hamilton, P. B., and Van Slyke, D. D.: J. Biol. Chem. 164: 249, 1946. 

. Hellmuth, K.: Arch. Gynik. 123: 57, 1924. 

. Hunter, A., and Campbell, W. R.: J. Biol, Chem. 34: 5, 1918. 

. Luck, J. M., and Engle, E. T.: Am, J. Physiol. 88: 230, 1929. 

. McKay, D. G., Roby, C. C., Hertig, A. T., and Richardson, M. V.: Am. J. Osst. & 


GYNEC. 69: 722, 1955. 


. Morse, A.: Johns Hopkins Hosp, Bull. 28: 199, 1917. 
. Page, E. W.: West. J. Surg. 51: 482, 1943. 
. Page, E. W., Glendening, M. B., Dignam, W., and Harper, H. A.: Am. J. OBst. & 


GyYNEc. 68: 110, 1954. 


. Page, E. W., Glendening, M. B., Margolis, A., and Harper, H. A.: Trans. Am. Assoc. 


Obst. & Gynec. 67: 129, 1956. 
Phillips, R. A., Van Slyke, D. D., Hamilton, P. B., Dole, V. P., Emerson, K., Jr., and 
Archibald, R. M.: J. Biol. Chem, 183: 305, 1950. 


. Plass, E. D., and Matthew, C. W.: Bull. Johns Hopkins Hosp. 36: 393, 1925. 


22. Schlossman, H.: Arch. exper. Path. u. Pharmakol. 166: 81, 1932. 


. Snedecor, G. W.: Statistical Methods, ed. 4, Iowa City, 1946, University of Iowa 


Press. 


. Snyder, F. F., and Hoskins, F. M.: Proe. Soc. Exper. Biol. & Med. 26: 804, 1929. 
. Van Slyke, D. D., MacFadyen, D. A., and Hamilton, P. B.: J. Biol. Chem. 150: 231, 


1943. 


. Wallraff, E. B., Brodie, E, C., and Borden, A. L.: J. Clin, Invest. 29: 1542, 1950. 
. Wells, G. S., and Lewis, H. B.: Am. J. Osst. & GyNEc. 61: 1123, 1951. 


| 
10 
1] 
J 13 
13 
14 
15 
16 
17 
18 

2 
22, 
2S 
24 
26 
; 

) 
) 
) 


THE TREATMENT OF THREATENED AND RECURRENT 
ABORTION: A CRITICAL REVIEW 


JoserpH W. GoupziEHER, M.D., San Antonio, TEXAs, 
AND BENEpIcT B. BENIGNO, M.D., NEw York, N. Y. 


(From the Department of Endocrinology, Southwest Foundation for Research and Education, 
and the Department of Obstetrics, St. Vincent's Hospital, New York, N. Y.) 


HE management of abortion, both threatened and recurrent, remains one 
of the major unsolved problems in the field of gynecology. The literature 
on this subject abounds with a diversity of opinion, not only in respect to therapy, 
but even as to the basic statistics of these disorders. It has become evident in 
recent years that part of this confusion is due to the fact that patients with 
threatened or recurrent abortion comprise heterogeneous groups, in which the 
disorders may be influenced by a number of factors, largely unknown. Statisties 
on such a mixed population are apt to be highly misleading and the breakdown of 
clinical material into homogeneous subgroups appears to be essential for further 
progress. Thirteen years have elapsed since the careful review of Hertig and 
Livingstone’; a search of the more recent literature indicates that considerable 
new information has accumulated but that only a small fraction of the data have 
been presented or examined in such a fashion as to be statistically meaningful. 
King? in 1953 was the first to apply any sort of a statistical evaluation to the 
published figures. Indeed, it is distressing to compare the quality of experi- 
mental design and statistical interpretation which are considered a bare mini- 
mum in other fields of biological research with the general caliber of material 
considered acceptable for publication in the field of threatened and recurrent 
abortion. Good experimental design requires the incorporation of proper con- 
trols, yet it is surprising how many studies, both past and recent, have substi- 
tuted for these controls a comparison with the results obtained by others, who 
may or may not have had a material homogeneous with that of the current investi- 
gator. Even more dubious is the substitution of a theoretically derived calcula- 
tion of the frequency of expected abortion for an actual control group. Despite 
the obvious hazards of such a procedure, enough reports have relied on the 
mathematically simple but medically naive calculation of Malpas* to warrant 
further comment. 


= 


This caleulation, based on the premise that a certain percentage of recurrent 
abortions are due to a single constant and persistent cause, attempts to predict 
the outcome of successive pregnancies after increasing numbers of abortions. 
Depending on the numbers used for the total incidence of spontaneous abortions 
and for the incidence of recurrent abortions, various prediction percentages may 
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be derived. For example, it may be calculated that, after two abortions, 13 to 22 
per cent of third pregnancies will be aborted; after three abortions, about 38 per 
cent will be aborted, and so on. Malpas* claimed to find objective support for 
his calculations in the earlier data of Whitehouse. For some reason this asser- 
tion was not examined critically until Guterman‘ pointed out inherent fallacies 
both in the premise and in the data supposedly corroborating the calculation. 
More recently, Speert® also commented on this problem and suggested that the 
data on incidence necessary for the interpretation of Malpas’ formula are not 
only unavailable but may actually be unobtainable for statistical reasons. 


TABLE I. RECENT STUDIES OF RECURRENT ABORTION 


YJ OF PREGNANCIES ABORTED AFTER 


OVER 4 
2 PREVIOUS 3 PREVIOUS 4 PREVIOUS PREVIOUS 
AUTHOR PREGNANCIES | PREGNANCIES | PREGNANCIES | PREGNANCIES 


A. Primary (Consecutive) Recurrent Abortion 


Theorized.— 
(Malpas, Eastman-Malpas) 13-22 38 73-84 
Observed.— 
Alderé (90) * 
Bevis? 20 (15) 20 (5) 
Colvin et al.8 (141) t 
Guterman* (32) 25 (20) 67 (3) 
Jones and Delfs?® (23) 39 (28) 50 (16) 
Robson & Gornall1° 20 (5) 
Schoeneck?! (?) 0 (9) 
Speert5 19 (37) 33 (24) 
Rucker12 OCH 
Total number of patientst 286 114 48 
Range of abortion frequency (%) 6-44 0-39 20-67 
Average abortion frequency (%)t 23.4 23.7 39.6 


B. Secondary (Nonconsecutive) Recurrent Abortion 


Bevis? 25 (4) 33 
Guterman4 (13)* 30 (14) fig 
Jones and Delfs® 8 (13) 0 
Randall et al.13 27 
Speerts 0 (29) 22 
Total number of patientst 60 20 
Range of abortion frequency (%) - 0-30 0-33 
Average abortion frequency (%)t . 10.0 20.0 


*Number in parentheses indicates number of patients. 


+Number with 3 or more consecutive abortions not segregated in publication. 
tReports not specifying the number of patients are omitted from calculation. 


Instead of reviewing these arguments in further detail, it may be more 
profitable to examine some recent and statistically more acceptable studies of re- 
current abortion (Table I, A). It is quite evident, even from this incomplete tab- 
ulation, that the facts do not support the hypothesis of Malpas and suggest (as 
indeed should have been obvious from the outset) that it represents a great 
oversimplification of the problem. One may also conclude, from the wide 
range of abortion frequencies, that the published clinical material is quite 
heterogeneous and that individual control groups must be used by investi- 
gators, as emphasized years ago by Guterman.* It seems probable, also, that 
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limitation of study material to patients who have had three (rather than two) 
consecutive abortions is an unnecessarily severe restriction which has been 
based on a tacit acceptance of Malpas’ formula. If anything, there is a sharp 
rise in the frequency of abortion after four consecutive abortions, but unfor- 


tunately the number of patients reported in this and higher groups is very 
limited. 


One statistical error which ignores even the basic premise of Malpas is the 
use of patients with recurrent abortion whose abortions have not been econ- 
secutive. Malpas specified a persistent and recurring abortifacient factor and 
therefore implied consecutive abortions; the difference in prognosis when the 
abortions are not consecutive is clearly shown in Table I, B). A further refine- 
ment of this concept has been the definition of “primary” recurrent abortion—in 
which the patient has never had a term pregnaney—as contrasted to one who 
has had a number of consecutive abortions. It would be most valuable if fu- 
ture students of this field were to classify their clinical material with these 
concepts in mind. At the present time it is often impossible to assess the pub- 
lished data. 

Tacit acceptance of Malpas’ idea of a progressively increasing incidence 
of abortion has led to some serious errors in the interpretation of therapeutic 
results, even in the recent literature. It is attractive, for example, to present a 
group of recurrent abortion patients with a previous abortion frequency of x per 
cent, predict what the outcome of the succeeding pregnancies should be (or as- 
sume that it will at any rate be worse than it was before) and then compare the 
therapeutic results with this purely hypothetical prediction. The fallacy of 
this reasoning is of course apparent, and has been amply verified in a study of 
198 patients by Lloyd.’* This group of women had a previous history of 691 
pregnancies with an abortion rate of 88 per cent. Routine preconceptional 
measures were taken and urine specimens collected for study; no hormone 
therapy of any kind was given. In the following 115 pregnancies, the abor- 
tion rate was 28 per cent. (Note the good agreement of this figure with the 
average abortion frequencies in Table I, A.) In the light of these facts, it is 
necessary to re-examine the conclusions of Davis and Fugo,’* who reported a 
33 per cent abortion rate after progesterone therapy and considered this a 
highly successful result when compared with the abortion rate which might be 
expected from Malpas’ calculation. Reifenstein'® more recently used the same 
approach, which he characterized as “each woman serving as her own con- 
trol.” He, too, thought that his abortion rate of 32.5 per cent after proges- 
terone therapy was a meaningful improvement over the previous abortion rate 
of 87.3 per cent in this same group. That such a result could oceur without 
progesterone therapy is evident from the data of Table I, A. In this tabula- 
tion there were 286 patients with a 100 per cent previous abortion rate for two 
pregnancies and 114 patients with a 100 per cent abortion rate for three pre- 
vious pregnancies, yet the abortion rates in the succeeding pregnancies were 
only 23.4 per cent and 23.7 per cent, respectively (without progesterone 
therapy, of course). It is therefore clear that the efficacy of therapeutic 


: Volun 
2 Numt 
meé 
mat 
suc! 
are 
mo} 
=: wh 
the 
Am 
bod 
of 1 
by 
anc 
Bt 
& 
end 
tio1 
nie: 
ter 
rec 
uril 
hav 
Un 
edg 
of 
des 
dis 
ree 
plic 
ger 
but 
nt 
pre 
tha 
ter 
pre 
cau 
me 
he1 
wit 
the 
rou 
of 
pre 


Bien "5 TREATMENT OF THREATENED AND RECURRENT ABORTION 1205 
umber 


measures cannot be evaluated by this type of approach; indeed, no amount of 
mathematical maneuvering can substitute for a proper experimental design 
such as the standard “double-blind” study. 


It will be noted that the data presented in Table I and succeeding tables 
are expressed as abortion rates or frequencies, instead of “salvage rates,” a 
more common term. Since the very term “salvage” implies the desired result 
whose achievement is in question or under investigation, its use can be as- 
eribed only to wishful thinking, a desire to avoid the unpleasant realities of 
the situation, or perhaps to subliminal salesmanship. It is reminiscent of 
Ambrose Bierce’s famous definition of gravitation: “the tendency of all 
bodies to approach one another with a strength proportioned to the quantity 
of matter they contain—the quantity of matter they contain being ascertained 
by the strength of their tendency to approach one another. This is a lovely 
and edifying illustration of how science, having made A the proof of B, makes 
B the proof of A.” 


Importance of Endocrine Studies in Abortion 


In view of the complex endocrine equilibrium which is involved in the 
process of gestation, it would seem profitable to explore abnormalities of the 
endocrine system as factors in the etiology of threatened and habitual abor- 
tion. Until very recently, however, this approach has been impeded by tech- 
nical difficulties which are still very far from solved. It is a fact that the de- 
termination of estrogens has been little more than a crude estimate until the 
recent development of chromatographic techniques for the separation of 
urinary estrogens by Bauld’’ and others. To our knowledge these methods 
have not yet been applied to problems of threatened or habitual abortion. 
Until adequate methods such as these are employed, our quantitative knowl- 
edge of the estrogens in pregnancy must be considered primitive. What then 
of the qualitative aspects of estrogen metabolism? Two facts among many 
deserve mention. Recently, at least three new urinary estrogens have been 
discovered. Their significance is wholly unknown. Furthermore, it must be 
recalled that even the best methods for determination of estrogens, when ap- 
plied to the urine, reveal only the nature and fate of that fraction of estro- 
gen metabolites which appear at that site. It is thought that observations 
on this 60 to 80 per cent reflect what is going on in the organism as a whole, 
but support for this important assumption is far from adequate. 

To a lesser degree, the same problems apply to progesterone. At the pres- 
ent time, methods are available for studying the numerous metabolites of 
progesterone separately or as a group. One is still faced with the problem 
that urinary pregnandiol represents only 10 to 20 per cent of endogenous proges- 
terone, and Guterman has already given indication that the conversion of 
progesterone to pregnandiol may be altered in pathological states. Thus 
caution is indicated in the interpretation even of quantitative urinary steroid 
methods; bioassay methods, such as those relying on vaginal smears, have in- 
herently a much greater error than chemical methods and must be interpreted 
with even greater reservations. 

The changes in urinary chorionic gonadotropin excretion are so great in 
the course of pregnancy that valuable data have been obtained even with such 
rough techniques as serial-dilution frog tests, ete. Recently the methodology 
of precise bioassay has been developed by Loraine’® and others and should 
provide a tool of great usefulness for the future. 
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The purpose of these remarks is not to belittle endocrine studies per- 
formed in the past, but to point out the need for further work with the im- 
proved techniques now available. As a matter of fact, much information ean 
be gleaned from an examination of the available studies on the endoerine im- 
balances in recurrent and threatened abortion. 


Endocrine Factors in Recurrent Abortion.—The importance of at least one 
endocrine abnormality in recurrent abortion is illustrated in Table II. The 
urinary pregnandiol excretion is such an important factor in the outcome of 
the pregnancy that even a basically inaccurate technique such as bioassay 
(Randall’s vaginal smears are essentially that) can yield statistically signifi- 
cant results. Even when primary and secondary recurrent abortion are 
grouped together, as in the report of Schoeneck," the difference between pa- 
tients with normal pregnandiol excretion and those with low excretion is sig- 
nificant. By contrast, Wilson’? drew rather far-reaching conclusions on the 
basis of 6 cases; classifying these according to the categories of Table II shows 
that they cannot be given much statistical weight. 


TABLE II. CORRELATION OF ABORTION RATE AND URINARY PREGNANDIOL EXCRETION IN 
RECURRENT ABORTION 


ABORTION FREQUENCY (%) 


MIXED, PRIMARY AND 
PRIMARY SECONDARY SECONDARY 


NORMAL* LOW NORMAL LOW | NORMAL LOW 
URINARY URINARY URINARY URINARY URINARY URINARY 
PREGNAN- | PREGNAN- PREGNAN- PREG- PREGNAN- PREGNAN- 
AUTHOR DIOL | DIOL DIOL NANDIOL DIOL DIOL 


Guterman‘* 8% (%)t 100 (?) - 27% (7) 
Randall et al.13t 15 (41) 100 (49)§ 8 (258) 27 (33)§ 
Schoeneck11 8 (54) 57 (100)§ 
Wilson19 0 (1) 0 (2) 

*Normal is defined as 5 mg. per day or more of urinary pregnandiol; “low” as less than 
5 mg. per day. 

t+Number in parentheses indicates number of patients. 

tExcept for these statistics, primary and secondary recurrent abortion is defined as 
indicated in the text. Randall defines “poor obstetrical history’’ (grouped under primary) as 
abortion of two-thirds or more of previous pregnancies, ‘“‘good obstetrical history’? (grouped as 
secondary) as term outcome of two-thirds or more of previous pregnancies. The number, 49, 
in the low-pregnandiol primary abortions indicates 49 pregnancies in 10 patients. 

§The difference between “normal” and “low” groups is statistically significant at the 1 
per cent level or lower. 


TABLE III. UNTREATED THREATENED ABORTION 


ABORTION FREQUENCY 
AUTHOR (%) 


Various, prior to 1944 (review of Hertig and 

Livingstone? ) 34.3 (274)* 
Colvin et al.8 28 (1,570) 
Crowder20 43 (37) 
Falls21 55-60 
Kotz22 38 (45) 
Total number of patients 1,926 


Range of abortion frequency (%) 28-60 
Average abortion frequency (%) 29.4 


.*Number in parenthesis indicates number of patients. 


Endocrine Factors in Threatened Abortion.—Before considering endocrine 
factors in threatened abortion, some note should be taken of the range of 
figures reported even in untreated threatened abortion (Table III). Colvin,‘ 
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for example, stated that 28 per cent of a large group of patients aborted, 
whereas Falls*? reported an abortion rate of 55 per cent in an unspecified num- 
ber of cases. 


As early as 1939, Browne, Henry, and Venning?* noted that a diminished 
pregnandiol excretion was associated with eventual abortion, and these find- 
ings have been confirmed and extended by Cope,”* Hain,” and many others. 
More recently Guterman and Tulsky*® have reviewed the problem in numbers 
of patients on the basis of urinary pregnandiol determinations. Randall*® has 
studied the problem by reliance on the vaginal smear as an index of pro- 
gesterone production. The results of these and other studies are summarized 
in Table IV, and show clearly the difference in the prognosis of threatened 
abortion with normal versus persistently low levels of pregnandiol excretion. 
It must be pointed out, however, that low pregnandiol excretion cannot be 
equated with a tendency toward abortion, for it has been observed that from 
7 to 12 per cent of uneventful pregnancies also show low levels of pregnandiol 
excretion. One also finds, of course, that patients with normal pregnandiol 
excretion threaten and eventually go on to abortion. Obviously, a low preg- 
nandiol excretion is not the only important factor predisposing to threatened 
abortion, for in Koff and Tulsky’s*® series only 42 per cent of the patients 
with threatened abortion had low pregnandiol excretion, and in Randall’s*® 
series there was evidence of progesterone deficiency from the vaginal smear 
in only 38 per cent of the cases of spontaneous abortion. It is clear, however, 
that low pregnandiol excretion in a patient with threatened abortion is a com- 
plication with a very serious prognosis. 


TABLE IV. CORRELATION OF ABORTION RATE AND URINARY PREGNANDIOL EXCRETION IN 


THREATENED ABORTION 


ABORTION RATE (%) 


AUTHOR NORMAL PREGNANDIOL* | LOW PREGNANDIOL 
Baker et al.27 12 (25) 17 (6) 
Bender28, 29 23 (22) 83 (6) 
Borglin30 21 (58) 89 (44) 
Guterman4 14 (77) 90 (71) 
Guterman and Tulsky26 23 (104) 97 (106) 
Randall et al.13 7.5 (?) 51 (?) 
Robson and Gornall1o 39 (23) 94 (17) 
Swyer3! 36 (22) 83 (18) 
Total number of patients 331 268 
Range of abortion frequency (%) 7.5-39 17-97 
Average abortion frequency (%) 21.8 90.7 


*Over 5 mg. per day. 


Assessment of Therapeutic Effectiveness 


In the light of these findings it becomes apparent that the assessment of 
any therapy of recurrent or threatened abortion which does not take into ac- 
count the primary or secondary nature of recurrent abortion, and the 
urinary pregnandiol excretion in both disorders, is fraught with difficulty. 
Any treatment applied to a group of patients who will abort less than one 
third of the time even if left alone will look promising unless a simultaneous 
control group is available for comparison; by the same token, the true effi- 
cacy of a treatment is difficult to demonstrate. If, however, a given form of 
treatment is evaluated in patients with a low pregnandiol excretion, where an 
abortion rate from 80 to 100 per cent may be expected without treatment, 
the likelihood of observing a statistically meaningful effect is proportionately 
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greater. By means of a common statistical technique, the chi-square test, it 
is possible to calculate the number of patients required in a therapeutic trial 
to bring a given level of response out of the realm of chance occurrence. This 
is illustrated in Table V. If, for example, the abortion frequency in untreated 
patients is 26 per cent, and this figure is obtained from a study of 50 controls, 
an abortion rate of 12 per cent in a group of 50 treated patients is still likely 
to have occurred by chance alone 5 per cent of the time (p = > 0.05). It is not 
until the abortion frequency drops to 10 per cent in the treated group that 
statistical significance is achieved, and this answer has required the study of 
100 patients. If, however, one chooses to select a group of patients in whom 
a study of 20 untreated patients yields a 90 per cent abortion rate, the thera- 
peutic evaluation becomes much more simple. If the abortion rate in the 
treated group falls only to 50 per cent, it will require only a group of 20 pa- 
tients to confirm the point; as a matter of fact, groups of only 15 controls and 
15 treated patients come very close to statistical acceptability (p = .02). 
Control and treatment groups of only 10 patients each will not yield statisti- 
cally meaningful results even though the abortion rate in the treated group 
falls to 10 per cent (p is still only .07). This is of course an oversimplified 
statement of the problem and it is assumed that the customary requirements 
of a proper randomized design have been met. On this basis, however, one 
may examine and evaluate published results of the effect of various forms of 
therapy. 


TABLE V. EXAMPLES OF THE USE OF THE CHI-SQUARE TEST IN DETERMINING WHETHER A 
PARTICULAR EXPERIMENTAL GROUPING CAN YIELD A STATISTICALLY 
MEANINGFUL ANSWER 


CONTROL TREATED 


ABORTION ABORTION 
NO. OF NO. OF RATE STATISTICAL 
PATIENTS PATIENTS (%) SIGNIFICANCE 


50 12 > .05 
50 10 < .01 
20 50 < 01 
15 50 02 
10 50 28 
10 10 07 


The effects of various nonendocrine treatments are shown in Table VI, A, 
and for comparison two series (Guterman, Jones and Delfs) are included in 
which therapy was withheld. It is hardly surprising that the abortion fre- 
quencies with various therapies and in heterogeneous groups of patients with 
recurrent abortion should range from 19 to 70 per cent. As a consequence, 
the ecaleulated average abortion frequency (36.7 per cent) has a very limited 
significance. 

The excellent results (a 19 per cent abortion rate) achieved by Bevis in 
32 patients with no treatment other than the psychotherapeutie impact of an 
intensive diagnostic survey warrant close attention. Statistical comparison 
by the chi-square test shows that the results of Javert, either with “various” 
forms of therapy or with his complex 14 point program of “current therapy” 
in groups of 41 and 35 patients, respectively, are no better than those achieved 
by Bevis with no therapy at all. The statistical difference between the results 
of Bevis and the best results of Javert is only p = 0.10. The preconceptional 
regime of Hughes and co-workers is associated with a comparable abortion 
frequency. 

Several reports on the trial of stilbestrol in recurrent abortion are sum- 
marized in Table VI, B. Again, there is recorded a wide range of abortion 
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TYPE OF RECURRENT ABORTION 


MIXED PRIMARY SECONDARY 
(ABORTION (ABORTION ( ABORTION 
FREQUENCY, | FREQUENCY, | FREQUENCY, 
AUTHOR TREATMENT %) %) %) 


Guterman4 


A. Nonendocrine Therapy 


+Defined as 2 or more consecutive abortions. 
tThree consecutive abortions. 

§More than 3 consecutive abortions. 
||Patients with primary abortion 


Unpublished results. 


who were threatening to abort. 
comparable untreated group of Part A is possibly significant (p = 0.05). 


None 89 (9)* 
Jones and Delfs® None 70 (33) 
Bevis? Psychotherapy 19 (32) 
Various prior to 19441 Vitamins, etc. 35 (81)t 
Hughes34 Preconceptional 20 (50)t 
Javert33 Various 15 (41) 0 (7) 
‘*Current therapy’’ 6 (35) 0 (8) 
Rutherford35 Progesterone in homeo- 44 (63) 
pathie doses 
Total number of patients 259 85 15 
Range of abortion frequency (%) 19-70 6-89 ~ 
Average abortion frequency (%) 36.7 18.8 0 
B. Stilbestrol Therapy 
Davis and Fugo14 55 (38) 
Grant36 47 
Plates? 29 (31) 29 (7) 14 (7) 
Rosenblum and 50 (10) 
Melinkoff3s 
Smith and Smiths9 15 (48) 
43 (33)§ 
Total number of patients 160 7 7 
Range of abortion frequency (%) 15-55 - “ 
Average abortion frequency (%) 35.0 (29) (14) 
C. Progesterone Therapy 
Various! Various levels 15 (40) 
Bishop and Richards#0 Implant 31 (32) 
Bishop, Richards, and 
Doll41 Implant 17 (12) 0 (4) 
Davis and Fugo!4 50 mg./day 33 (18) 
Davis and Plotz42 300-500 mg./wk. 34 (79) 
Grant36 Pellets 28 
Guterman4 50-100 mg./day 29 (7)|| 
Jones and Delfs? 25 mg. intramuscu- 15 (41) 
larly or 150 orally/ 
day 
Kamal43 Implant 33 (15) 
Inj. erystals 17 (29) 
Karim and Wahba‘4 40 mg. intravenously 3 27 (11) 
times 
Kupperman and Oral progesterone 1,000 17.4 (47) 
Epstein45 mg./day{ 
Reifenstein group!5 P caproate 38 (53) 31 (91) 
Robson and Gornall1o —.20-30 mg./day 25 (4) 
Rosenblum and 
Melinkoff38 a1. @) 
Vaux and Rakoff46 20 mg./week 0 (11) 
Estrogen also 33 (24) 
Total number of patients 358 72 95 
Range of abortion frequency (%) 0-33 17-38 0-31 
Average abortion frequency (%) 25.1 33.4 28.4 
*Patients with primary abortion who were threatening to abort. See Part B. 
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frequencies after treatment. However, the 259 patients of Table VI, A, who 
received no hormone therapy, and the 160 stilbestrol-treated patients in Table 
VI, B are sufficiently large groups to permit a tentative comparison. The aver- 
age abortion frequencies of the two groups—36.7 and 35.0 per cent, respec- 
tively—are statistically identical. It must be emphasized, nevertheless, that 
the nonuniformity of the assembled clinical material may well be such as to 
disguise real differences between the groups. It is most unfortunate that 
there are not sufficient data on primary recurrent abortion in patients with 
low pregnandiol levels treated with stilbestrol to permit a comparison with 
appropriate controls. 

Table VI, C summarizes the findings of a considerable number of workers 
who administered progesterone in a variety of forms and dosages. Except 
for the 11 eases of Vaux and Rakoff in which total salvage was observed, the 
abortion incidence ranges fairly consistently between 15 and 33 per cent. The 
average abortion frequency for the aggregate 358 patients is 25.1 per cent. 
There is obviously no difference between this incidence and the 23.4 per cent 
frequency of abortion observed in patients who have had two consecutive 
abortions and received no hormone therapy (Table I, A). This is far more 
significant than a comparison with the abortion rate in patients treated with 
nonendocrine means (36.7 per cent, Table VI, A). At first glance, progesterone 
treatment would seem to offer significantly better results than the nonendo- 
crine treatment; the true interpretation, of course, is that the clinical ma- 
terial is not homogeneous and that the average abortion rate of the reports 
in Table VI, A happened to be worse than that of the untreated population of 
Table I, A. This merely emphasizes the difficulties of statistical interpretation 
when investigators do not incorporate proper controls into their experi- 
ments. To date, therefore, an over-all examination of the results of pro- 
gesterone therapy (of all kinds) in recurrent abortion (a mixed group of pa- 
tients) fails to disclose evidence of any benefit. Even the comparison of over-all 
results of progesterone therapy in primary or secondary recurrent abortion 
with comparable data of Table I, A is probably not meaningful, since the range 
of reported abortion frequencies is so great. A more valid comparison may 
be made between the untreated group of 9 patients with primary recurrent 
abortion showing an abortion frequency of 89 per cent (Table I, A) and the 
7 similar patients treated with progesterone (Table VI, C) as reported by 
Guterman. In spite of the low abortion frequency of 29 per cent in the 
treated group, the numbers of patients are so small that the statistical differ- 
ence is not significant. The unpublished studies of Kupperman and Epstein* 
are probably the most important recent contribution to the problem of pro- 
gesterone therapy in recurrent abortion, since the clinical material was con- 
fined to patients with three or more abortions in whom the pregnandiol excre- 
tion was low for the particular stage of pregnancy. From Table II it may be 
seen that the abortion rate in such patients approaches 100 per cent without 
treatment. In 47 patients who received 1,000 mg. of progesterone orally per 
day in whom the study was completed at the time of this writing, the abortion 
rate was only 17.4 per cent, a highly significant difference from the appropriate 
control observations. Except for this report, there is at the present time no 
published unequivocal proof of the effectiveness of progesterone therapy even 
in patients with primary recurrent abortion. It is most probable that a large 
number of patients whose abortion classification and urinary pregnandiol ex- 
cretion were known have been treated with substantial doses of progesterone 
over prolonged periods; unfortunately, the publications dealing with this 
problem have all too often neglected to include an adequate tabulation of the 
clinical material from this point of view. 
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TABLE VII. 


EFFECT OF STILBESTROL THERAPY IN THREATENED ABORTION 


ABORTION FREQUENCY 


AUTHOR (%) 

Crowder47 49 (63) 

Grant36 ‘Same as bed rest’’ (90) 
Rosenblum and Melinkoff38 

Smith4s 22 (191) 

Total number of patients 335 

Range of abortion frequency (%) 13-49 

Average abortion frequency (%) 24.8 


TABLE VIII. 


EFFECT OF PROGESTERONE THERAPY IN THREATENED ABORTION 


ABORTION FREQUENCY (%) 


URINARY URINARY URINARY 
PREGNANDIOL | PREGNANDIOL | PREGNANDIOL 
AUTHOR TREATMENT NOT STATED NORMAL LOW 
Various (prior to 1944)1 Various 40.5 
Baker et al.27 100 mg./day 0 (18) 0 (6) 
Bender28, 29 50 (6) 25 
Falls21 Not stated 20 (?) 
Guterman4 10 (9) 17 (12) 
Guterman and Tulsky26 5-20 mg./day 18 (87) 97 (38) 
100 mg./day 70 (27) 
Hertig and Livingstone! Small doses 20 
Hudson and Rucker49 Small doses 57 (68) 
Karim and Wahba‘4 40 mg. intravenously 18 (41) 
Kotz22 Small doses 35 (184) 
Rosenblum and 
Melinkoff 38 35 
Total number of patients 379 120 87 
Range of abortion frequency (%) 18-57 0-50 0-97 
Average abortion frequency (%) 37.2 16.7 67.8 


An evaluation of therapy in threatened abortion is presented in Tables 
VII and VIII. In a large number of patients with threatened abortion (preg- 
nandiol excretion not specified), the abortion frequency averaged 29.4 per 
cent, with a range of 28 to 60 per cent (Table III). Most clinical trials have 
not distinguished between patients with normal and low pregnandiol exere- 
tion. The interpretation of results therefore depends on the assumption that 
chance will adequately distribute the proportions of these two types. If the 
prognosis of the two groups were similar, this assumption would be of little 
consequence, but as the evidence of Table IV indicates, this is not the ease. 
There is an average abortion rate of only 21.8 per cent in the normal-pregnan- 
diol group, compared to a 90.7 per cent abortion rate in the low-pregnandiol 
group, without treatment. Therapeutic trials in mixed populations (unless 
the numbers are very large) must consequently be interpreted with great 
caution. 

Stilbestrol therapy (Table VII) has been accompanied by abortion fre- 
quencies ranging from 13 to 49 per cent, with an average frequency of 24.8 per 
cent. This average does not differ statistically (p = 0.09) from the 29.4 per 
cent abortion rate of 1,926 patients who received no hormone therapy (Table 
III). This is the same conelusion as that of Grant,** who stated that the re- 
sults in 90 patients were the same as achieved by bed rest; unfortunately the 
latter data are not presented in a fashion suitable for statistical evaluation. 
No reports have been found on the effect of stilbestrol therapy on patients 
threatening to abort who have been shown to have a low urinary pregnandiol 
excretion by acceptable methods. 
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The published results of progesterone therapy in threatened abortion are 
summarized in Table VIII. A range of abortion frequencies varying from 18 
to 57 per cent has been reported following such treatment. The average abor- 
tion frequency, based on a total of 379 patients, is 37.2 per cent, which is sig- 
nificantly different (p = < 0.01) from the average of 29.4 per cent in 1,926 
patients who did not receive hormone therapy. Falls*' has stated that his 
abortion frequency prior to progesterone therapy was about 55 to 60 per cent, 
that it dropped to 20 per cent when subsequent patients were given proges- 
terone, and that it rose once again to the original level when the use of proges- 
terone was discontinued. A total of about 400 patients were said to have been 
involved in this study. It is most unfortunate that Falls gave no exact figures, 
thus making it impossible to interpret the results of a study with a good experi- 
mental design. One must also note that the control abortion rate reported by 
Falls is much higher than any quoted by other investigators. 


From Table IV it may be seen that the abortion frequency in patients 
with normal urinary pregnandiol who threaten to abort averages 21.8 per 
cent, with a range from 7.5 to 39 per cent. With such a low abortion rate, 
based on a total of 331 patients, it is apparent that the effectiveness of almost 
any form of therapy will be very difficult to demonstrate just from purely 
statistical considerations. In point of fact, 120 such patients have been treated 
with progesterone in varying amounts, and the abortion frequency in the 
treated patients has an average of 16.7 per cent, with a range from zero to 
50 per cent. One ean only conclude that it has not been possible to demon- 
strate any effect of progesterone treatment in this group of patients. 


In patients with threatened abortion who have a low pregnandiol exere- 
tion, the circumstances are more favorable for the demonstration of possible 
therapeutic benefits. Table VIII indicates (in a total of 87 patients) that the 
abortion frequency varies from zero to 97 per cent when progesterone is ad- 
ministered. Even with this wide range, the salvage rate is significantly better 
than that observed without progesterone treatment. <A better evaluation of 
these findings is possible, however. It may be noted that the best results 
(zero and 25 per cent abortion rates) stem from exceedingly small series; even 
so, 6 treated patients with no abortions have statistical weight when compared 
to 268 patients with a 90.7 per cent abortion rate. The worst results are those 
reported by Guterman and Tulsky in cases where 5 to 20 mg. progesterone 
were given daily. At the present time, this would be considered inadequate 
dosage and the poor results are therefore not meaningful. On the other hand, 
when the same workers raised the treatment level to 100 mg. per day in 27 
patients, the abortion rate was 70 per cent, compared to their own control 
group of 106 patients (Table IV) with an abortion rate of 97 per cent. This 
difference is highly significant (p is much less than 0.01) and in view of the 
fact that the control and treated groups were part of the same investigation, 
these results assume added significance. It may be concluded with consider- 
able assurance, therefore, that high-dosage progesterone therapy is of signifi- 
cant benefit in patients with a low urinary pregnandiol excretion who are 
threatening to abort. 


A further endocrine aspect deserves mention. Delfs and Jones have re- 
ported upon 18 patients with low chorionic gonadotropin excretion, all of 
whom subsequently aborted. Whether this finding was merely a feature of 
the impending abortion, whether it was a contributing complication just as 
low pregnandiol excretion seems to be, or whether it is causally related re- 
mains a problem for further investigation. Hughes and many others have also 
observed these low chorionic gonadotropin levels in a significant number of 
patients. In view of studies such as those of Segaloff and others,®® which 
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showed that very large doses of chorionic gonadotropin (of the order of 5,000 
I.U. per day) are necessary to prolong the life of the normal corpus luteum, 
it may well be that therapeutic efforts with this hormone in various forms of 
abortion may have to be re-evaluated at much higher dose levels. 


Summary 


It is apparent that there is a considerable diversity of opinion, not to say 
confusion, as to the nature and proper treatment of threatened and recurrent 
abortion. One important factor in this confusion is the obvious heterogeneity 
of these classifications, and this difficulty is compounded by the reluctance of 
many clinicians to inelude proper controls (i.e., untreated patients) in their 
studies. 


From this review there also emerge the following conclusions : 


1. The abortion frequencies predicted by the Malpas formula do not con- 
form to the observed facts; hence the substitution of this prediction for a con- 
trol group of patients vitiates the subsequent conclusions. 

2. Restricting the term “recurrent” or “habitual” abortion to three rather 
than two consecutive abortions has no statistical justification. It is only after 
four consecutive abortions that the subsequent abortion rate changes appre- 
ciably. 

3. The prognosis in recurrent abortion is markedly influenced by the past 
obstetrical history (“primary” or “‘secondary” abortion) and by the urinary 
pregnandiol excretion. For investigative purposes patients should be classi- 
fied at least with respect to these two criteria. 

4. In the treatment of recurrent abortion, psychotherapeutic influences 
appear to be just as successful as the most complex medical regimes, such as 
that of Javert. The abortion rate in patients who receive stilbestrol is not 
significantly lower than the rate in patients who receive no hormones at all. 
Recent evidence indicates that massive progesterone therapy may be of value 
in patients with recurrent abortion who have low urinary pregnandiol excre- 
tion. 

5. In threatened abortion, the prognostic significance of a low pregnandiol 
excretion is very grave. There is no statistical evidence for the value of stil- 
bestrol therapy. There is definite evidence, as well as some inconclusive re- 
ports, of benefit from progesterone therapy. Particularly in the case of pa- 
tients with low pregnandiol excretion, the benefit of progesterone therapy 
seems to be statistically valid. 


Some problems in the statistical design of experiments in this field have 
been discussed, together with an illustration of the application of the chi- 
square method for determining the feasibility of proposed clinical investiga- 
tions. 
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THE ELECTRONIC EVALUATION OF THE FETAL HEART RATE* 
Preliminary Report 


Epwarp H. Hon, M.D.,** New Haven, Conn. 


(From the Department of Obstetrics and Gynecology, Yale University School of Medicine) 


INCE Cremer’ reported the first successful recording of a fetal electrocardi- 

ogram in 1906, a number of reports of fetal electrocardiography have ap- 
peared in the medical literature. By and large, fetal electrocardiography has 
been used for the diagnosis of fetal life.2** More recently, attempts have 
been made to correlate changes in fetal ECG configuration with abnormal 
fetal environment.*® 

The purpose of this paper is to report the use of recently developed elee- 
tronic techniques for evaluation of the instantaneous fetal heart rate through- 
out labor and delivery. The possible mechanisms of ‘‘physiologic’’ and 
‘‘pathologie’’ fetal bradycardia will also be discussed. 

While fetal bradycardia and cardiac irregularities are considered clinical 
signs of fetal distress, it is quite obvious that periodic auscultatory sampling 
of the fetal heart rate in the interval between contractions is relatively in- 
accurate. 

To determine more definitively the probable human error in counting fetal 
heartbeats, a number of pulses of known rate were put on magnetic tape and 
15 obstetricians were asked to count the several rates and record them. Fig. 
1 is a graph of the range of counts from this experiment and shows the maxi- 
mum error at rates slower and faster than normal. 

With electronic techniques this type of error can be avoided, and at the 
same time means provided for correlating accurately uterine activity with 
changes in the fetal heart rate. 


Method 


Eighty patients were studied with the fetal electrocardiograph throughout 
labor or the portion of labor after clinical signs of fetal distress had been 
noted. Included in this group were a number of ‘‘normal’’ labors. The total 
number of cases is too small to permit breakdown into specific groups, since 
a large number of variables has to be considered, e.g., age, parity, presentation, 
pelvis, status of membranes, ete. In addition to a description of the tech- 
niques used, the present observations are primarily concerned with the status 
of the newborn infant and the fetal heart rate pattern noted during that par- 
ticular labor. For the purposes of this study, an infant was considered to show 
evidence of fetal distress if it had an Apgar score’ of 5 or less. 
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To date, uterine contractions have been determined clinically and their 
timing is subject to a certain amount of error which will be avoided by 
electronic techniques now being developed. 


MINUTE 


60 - 
ACTUAL COUNT 75 84 96 104 130 146 186 204 
RANGE OF COUNTING 70-IIG 70-88 94-100 94-120 120-142 132-152 152-220 148-212 


Fig. 1—Range of error in counting simulated fetal heartbeats. The actual count is given on 
the line above the range obtained by auscultation. 


Electrodes.—In order to reduce skin noise, light plastic shells which enclose 
a pure silver spiral electrode have been made. Contact with the patient’s skin 
is made with a gauze wick which is wetted with saturated sodium chloride. The 
use of fluid-skin and fluid-electrode interfaces markedly reduces the extraneous 
noise due to skin movement. For short-term observation, the plastic shells 
are attached to the patient by small removable suction bulbs. For long labors 
the suction bulb is removed and the plastic shell cemented to the abdominal 
wall of the mother with Duco cement after the skin has been cleansed with 
acetone. The connecting leads are made of light shielded wire. The entire 
electrode assembly is comfortable and allows the mother to move as frequently 
as she wishes. 


Positioning of Electrodes—Bipolar electrodes are used to reduce the 
electrical interference usually present in the labor room. The ground electrode 
is placed on the thigh and the other two electrodes are usually placed in an 
epigastric-suprapubic midline or diagonal disposition. The final site is chosen 
to obtain maximum amplitude of the fetal ECG. 
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Preamplifier and Recording Systems.—Two systems are currently in use. 
The simpler of the two records both fetal and maternal electrocardiograms and 
the record has to be processed manually. The apparatus used with this system 
consists of a Tektronix 122 preamplifier* to whose input the electrodes are 
connected. The output of the preamplifier is coupled to an Elema 24 two-chan- 
nel electrocardiograph.t A ecathode-ray oscilloscope is also provided to aid in 
positioning of the electrodes so that a good fetal ECG may be obtained. 


Fetal Maternal 


Fig. 2.—Separation of fetal and maternal electrocardiogram. The upper tracing shows 
attenuation of the maternal ECG and the separation of the fetal ECG for counting. The 
lower tracing shows the combined maternal and fetal ECGs as they are usually obtained from 
the mother’s abdomen. 


instantaneous Rate 


57-07! 
100 120 160 180 200 
TiME = SECONDS 


Fig. 3.—A comparison of average and instantaneous fetal heart rates during labor. The 
added detail available from the instantaneous rate is seen readily. 


With manual data reduction methods, the entire tracing from the labor is 
marked off in 10 second segments. The fetal electrocardiograms and the intervals 
between them are seanned; if these are approximately equal, the time interval 
between two consecutive fetal ECGs occurring at the 10 second marker is meas- 
ured and then converted to beats per minute. Thus in 1 hour of normal labor 
there are 360 time intervals to be determined and plotted. If gross variations 
in interval are noted in the 10 second segment, each time interval between con- 
secutive fetal ECGs is plotted. (If it were necessary to plot all the time intervals 
in one hour of labor this would amount to about 9,000, assuming 150 beats per 
minute.) In practice, special plastic scales have been devised to minimize this 
work. For plotting a large number of time intervals a photoelectric cell sys- 
tem whose output feeds a cardiotachometer has been developed. 


*Tektronix, Inc., Portland, Ore. 
Burdick Company, Milton, Wis. 
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The second system has been previously described’? and separates the fetal 
ECG from the maternal ECG by attenuation of the latter so that the fetal ECG 
alone is available for counting. Fig. 2 is a reproduction of a record showing 
attenuation of the maternal complex. The separated fetal ECG is used to trig- 
ger a cardiotachometer whieh plots the instantaneous rate and thus provides 
maximum data with much less effort than if manual data reduction is employed. 


Observations 


Average vs. Instantaneous Fetal Heart Rate.—Clinical auscultation of the 
fetal heart rate provides an average rate over a given period of time, usually 30 
seconds. Fig. 3 is a diagram of the fetal heart rate during a portion of labor 
and demonstrates the loss of information when averaging techniques are used. 
The heavier curve is the average rate as determined every 30 seconds and the 
lighter curve shows the instantaneous rate as determined from beat to beat. 
The greater detail of the latter method is seen readily since it depicts the 
instantaneous variation of the fetal heart rate and therefore contains more 
information. 


Fetal Heart Rate During Contractions.—No significant change in the fetal 
heart rate during contractions has been noted in breech presentations and in 
the majority of vertex presentations. In a small number of multiparous pa- 
tients with vertex presentations the fetal heart rate may drop from 140 to 
110-120 beats per minute at the height of a contraction and may return to 
normal 10 to 15 seconds before the contraction is over. Occasionally the rate 
may drop to less than 100 beats per minute at the height of a contraction. In 
the primigravid counterpart the same situation obtains, except that the drop 
in rate may be more pronounced. Instantaneous rates of 60-70 beats per 
minute have been noted with return to normal before the contraction is over. 


Figs. 4 and 5 are graphs of the fetal heart rates throughout labor in two 
multiparas. Some detail has been lost in construction of the graphs but the 
data are substantially correct. Multiparous patients were chosen since their 
shorter labors permit convenient display of the total labor. The pattern of 
Fig. 4 is obtained in the majority of patients, that of Fig. 5 in the minority of 
vertex presentations; the frequency of occurrence of the latter being higher for 
primigravidas than for multiparas. 


The Effect of Cervical Dilatation on the Fetal Heart Rate—A short time 
after the inception of this study it appeared that the drop in the fetal heart 
rate noted with contractions was related to the degree of cervical dilatation 
present. In normal labor this was not noted before 4 em. or after 8 em. of dila- 
tation. Initially, this was puzzling, since it was felt that the fetal bradycardia 
which oceurs with contractions was due to compression of the placenta and con- 
sequent momentary anoxia. If this were so, it seemed reasonable that as labor 
progressed and the uterine contractions increased in amplitude and duration, 
fetal bradycardia would become more pronounced. Since this was not observed 
and fetal bradyeardia began 10 to 15 seconds after the onset of a contraction and 
did not persist throughout the contraction, other mechanisms had to be con- 
sidered. After additional study, it became apparent that fetal bradycardia, 
when present, was related to the degree of cervical dilatation. The possibility 
that fetal bradycardia might be related to increased intracranial pressure rather 
than to momentary anoxia following compression of the placenta was then ex- 
plored. Before 4 em. of dilatation the fetal skull is being forced against a rela- 
tively smooth cervix; as dilatation progresses more of the softer bones of the 
fetal skull are extruded through the enlarging cervical ring. When about 8 em. 
of dilatation is reached the cervix is now impinging on the harder lateral areas 
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of the skull and the softer skull bones are once again being forced against a 
relatively smooth surface, this time the smooth superior aspect of the perineal 
floor. Bradyeardia is again noted when the vertex is being extruded through 
the vaginal outlet. 


The Effect of Increased Intracranial Pressure on the Fetal Heart Rate.—In 
an attempt to determine experimentally the effect of increased intracranial 
pressure, patients who had exhibited no drop in fetal heart rate with contrac- 
tions were taken to the delivery room after 8 em. of dilatation. Between 
contractions pressure was applied to the fetal skull with the examining hand 
and minimal drops in the fetal heart rate noted. Similar results were obtained 
when a 3 em. pessary was placed on the fetal skull and pressure applied. 


180 4 


BEATS PER MINUTE 


FETAL HEART 


TIME IN SECONDS 


Fig. 7.—Fetal heart rates during a uterine contraction in a twin pregnancy. Twin A 
is in vertex presentation and dilating the cervix. Twin B is also in vertex presentation but 
the vertex is out of the pelvis. 


However, when a 6 em. pessary was applied and pressure exerted, a marked 
bradycardia similar to that noted with uterine contractions in other labors 
was obtained consistently. With the apparatus employed, pressures of about 
30 to 40 mm. Hg produced this bradyeardia. It is difficult to measure ac- 
curately the pressure being applied to the fetal skull by a primigravid cervix 
at the height of a contraction, but since it is well known that intra-amniotic 
fluid pressures of 50 to 60 mm. Hg are not uncommon with contractions, it 
seems reasonable to assume that physiologic cervical pressures may be of the 
same order of magnitude as those experimentally applied via a pessary to the 
fetal skull. Fig. 6 demonstrates the findings in 2 experimental instances. 


To elucidate further the role of the cervix in the production of fetal 
bradycardia, a primigravid patient who had a twin pregnancy was studied. 
One twin was presenting by the vertex and was responsible for the cervical 
dilatation. The other was also presenting by the vertex but the head was out 
of the pelvis. Both amniotic sacs were intact. Since both placentas were 
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probably subject to the same intra-amniotic fluid pressures and therefore to 
similar compression of the placenta, similar bradycardia should have been 
noted in both fetuses if this is the mechanism of bradycardia. If intracranial 
pressure due to pressure of the cervix was a significant factor it should have 
been manifested by fetal bradycardia only in the twin that was dilating the 
cervix. Careful study of the fetal heart rates of these twins showed that the 
twin whose vertex was dilating the cervix consistently had bradycardia with 
contractions while the other twin’s heart rate remained relatively constant. 


Fig. 7 is a graph through one such contraction. 


“NORMAL” - EARLY LABOR 


B “NORMAL” - LATE LABOR 


1¢ 2 REVERSIBLE “FETAL DISTRESS" 


150 7 


100 7 


[CONTRACTION 7? IRREVERSIBLE “FETAL DISTRESS" 


Fig. 8.—A working hypothesis illustrating the possible relationship of fetal bradycardia 
and fetal distress. The two upper (A, before 4 cm. dilatation; B, 4 to 8 cm. dilatation) and 
lowermost (D) graphs illustrate our present knowledge of the relationship between fetal 
heart rates and fetal distress. Both upper graphs are considered to be normal findings and 
the lowermost graph is usually indicative of severe fetal damage or death. It is postulated 
that somewhere between the physiologic bradycardia due to contractions and the bradycardia 
which is persistently less than 100 beats per minute is a period where the fetal heart rate 
drops lower, and stays down longer than it normally should. This is considered to be the 


period of “reversible” fetal distress where early intervention may prevent serious fetal 
damage (C). 


This probable role of intracranial pressure in fetal bradycardia is also 
supported by the observation that with contractions bradycardia has not been 
noted in breech presentations. In this case the fetal skull is being compressed 
by the smooth uterine fundus. 

From available data it seems reasonable to attribute the ‘‘physiologic’’ 
drop in fetal heart rate at the height of a contraction to an inerease in intra- 
cranial pressure. The final mechanism by which this is accomplished is not 
known, but it may be related to variation in blood flow to the brain stem as a 
result of altered intracranial dynamics. 
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Working Clinical Hypothesis——A consideration of the observed clinical and 
experimental data suggests the possibility of a working clinical hypothesis. It 
is therefore postulated that there is a transitional area somewhere between the 
“physiologic” momentary fetal bradycardia which may be as low as 60 to 70 
beats per minute at the height of a contraction and the “pathologie” bradycardia 
that is below 100 beats per minute throughout the interval between contractions. 


8 cms 
“0” station 
60 65 


100 
DURATION OF LABOR IN MINUTES 


PRIMIGRAVIDA IN LATE LABOR 


Fig. 9.—The average fetal heart rate in late labor. This graph illustrates the average 
fetal heart rate over a 30 second period as determined in the interval between contractions 
(omitting the first 30 seconds immediately after the contraction). This is the usually ac- 
cepted method of determining the fetal heart rate by auscultation. It is interesting to note 
the relatively short periods of time the fetal heart can be heard in late labor. In only two 
instances it could have been heard momentarily below 100 beats per minute. Clinically the 
fetal heart rate was judged to be normal. (Fig. 10 compares this average rate with the in- 
stantaneous rate.) 


This transitional area is characterized by an accentuation of the “physiologic” 
bradycardia so that, with a contraction, fetal bradycardia begins earlier, is more 
profound, and persists beyond the end of a contraction. Such a finding might 
be consonant with “reversible” fetal distress as contrasted to the later finding 
where bradycardia is persistent between contractions and is frequently associated 
with fetal death and therefore may be considered ‘‘irreversible.’’ 

On the basis of experimental work to date a working clinical hypothesis 
may be summarized as follows: 


1. The instantaneous fetal heart rate determined throughout contractions 
provides more accurate information than the average rate determined in the 
interval between contractions. 
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2. Fetal bradycardia of 60 to 70 beats per minute during uterine contrac- 
tions when the cervix is between 4 and 8 em. dilated is normal in vertex 
presentations. 

3. Fetal bradycardia with contractions at less than 4 cm. or more than 8 
em. of cervical dilatation in vertex presentations or in breech presentations is 
abnormal and indicates fetal embarrassment. 

4. Fetal bradycardia of less than 100 beats per minute throughout the inter- 
val between contractions is a relatively late manifestation of fetal distress and 
intervention at this time is frequently too late since the fetus has been 
irreversibly damaged. 

5. The manifestations of ‘‘reversible’’ fetal distress may be an earlier 
and more profound as well as persistent fetal bradycardia with contractions, 
so that the fetal heart rate does not return to normal before the contraction is 
over. 


Fig. 8 is a graph illustrating this hypothesis. 
Results 


Fig. 9 is the record of a 26-year-old primigravida who was 4 weeks past 
her due date and in whom, one week prior to labor, the fetal head was not yet 
engaged. X-ray pelvimetry revealed an adequate inlet. Following admission 
to the hospital, labor progressed satisfactorily until about 30 minutes before 
the fetal ECG record was started. On sterile pelvic examination at this time 
the cervix was 7 em. dilated with the head at zero station. Light meconium- 
stained amniotic fluid was noted when the membranes were ruptured. Be- 
eause of this finding and ‘‘postmaturity,’’ the patient was given oxygen. The 
fetal heart rate was 140 beats per minute and regular. Throughout the re- 
mainder of the labor no abnormalities were detected by auscultation. 

The fetal heart rate graph of Fig. 9 has been plotted by averaging the 
rate for 30 seconds in the interval between contractions (omitting the first 30 
seconds immediately following a contraction) and would be the data obtained 
by elinical auscultation. With averaging of the auscultatory findings there are 
two short periods where the fetal heart rate is momentarily less than 100 beats 
per minute. The bradyeardia was not detected clinically and the graph has 
been constructed from the data obtained electronically during the course of 
labor. 

The graph of the instantaneous fetal heart rate (Fig. 10) over the same 
period shows the added information now available. It can be seen readily that 
even though the cervix is more than 8 em. dilated, the instantaneous heart rate 
is dropping with contractions. As labor progresses, bradycardia begins to appear 
in the interval between contractions. These findings were growing progressively 
worse in spite of oxygen therapy. A cesarean section performed at this point 
revealed a flaccid, cyanotic 7 pound, 14 ounce infant who was covered with 
meconium and did not breathe for about 4 minutes. The placenta was im- 
planted high on the anterior fundus, and the umbilical cord was tightly wound 
around the infant’s body and neck producing some strangulation. After 
resuscitation the infant appeared to be in good condition except for a mild 
paresis of the right arm which persisted for 2 days. It seems reasonable to 
classify this as an instance of fetal distress which did not yet satisfy the present 
clinical criteria. To date, an additional 4 similar cases have been encountered. 
It appears therefore that the instantaneous fetal heart rate may provide a more 
sensitive index of fetal distress than averaging the rate. 

Among the more common problems of labor are accidents involving the 
umbilical cord. Fig. 11 demonstrates fetal heart rates in 2 instances where 
difficulties were suspected from electronic evaluation many minutes before they 
were clinically recognized. The upper tracing (57-051) shows the late first stage 
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of a breech labor where no fetal bradycardia is usually noted with contractions. 
Approximately 35 minutes before delivery such bradycardia was noted. This 
recurred with increasing frequency and magnitude. The obstetric staff was 
notified of possible difficulties and the patient was taken to the delivery room 
where the umbilical cord was found prolapsed between the thighs in a double 
footling breech presentation. 

The lower tracing (57-0616) shows fetal bradycardia with contractions after 
8 em. of dilatation in a ease where no previous fetal bradycardia had been noted. 
Incipient fetal distress was anticipated and at delivery the umbilical cord was 
tightly wound around the neck of the fetus. 

Fig. 12 is an example of extreme fetal cardiac arrhythmia observed in a 
term pregnancy. The mother was not in labor. Arrhythmia of this magnitude 
and duration appears infrequently, and is thought to be of no pathologie signif- 
icance since similar but less pronounced arrhythmias have been noted in 
‘normal’’ labors. The fact that the average rate here is relatively normal 
gives added support to this idea. A cesarean section performed for ‘‘fetal 
distress’’ by the private obstetrician disclosed a normal infant. 


Comments 


From present data, it appears that the instantaneous rate-time graph of 
‘physiologic’? bradycardia has a different configuration from that of the 
‘“‘pathologic.’’ In the latter instance the bradycardia is usually more profound 
and persistent, so that the graph has steeper sides and a blunter trough which 
becomes progressively wider until it encroaches on the interval between con- 
tractions. Preliminary detailed beat-to-beat studies of the ‘‘physiologic’’ 
bradyeardia suggest that it is frequently preceded and followed by momentary 
tachycardia whereas the ‘‘pathologie’’ bradycardia is not. Such a fine differ- 
entiation will require extensive study before any conclusions can be reached. 

Throughout this study we have been concerned only with the fetal heart 
rate. The use of changes in the fetal ECG configuration as an index of ab- 
normal fetal environment has been reported previously. In our experience, 
the uncertain position of the electrodes and the varying configuration of the 
fetal ECG during the course of labor have rendered this of little value. In 
addition the fetal P and T wave potentials are usually too small to be seen 
above the extraneous electrical and skin noise levels encountered in the average 
labor room. In eases where unquestioned fetal distress was noted, the changes 
in the fetal heart rate were quite apparent, whereas consistent fetal ECG con- 
figuration changes could not be detected. 

Present studies of fetal ECG configuration in a screened area relatively 
free from electrical interference and the use of especially constructed low- 
noise preamplifiers may provide further knowledge concerning the possible 
association of fetal P and T wave changes with fetal anoxia. 

In the near future multichannel electronic apparatus will be used to 
record simultaneously on magnetic tapes the fetal heart rate, intra-amniotic 
fluid pressure, and cervical pressures. This storage method will provide data 
which can be processed later in detail with an extensive semiautomatic data 
reduction system. In this way a statistically significant number of patients 
may be studied in a reasonable time. 
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Summary 


1. Modern electronic techniques provide a more accurate indication of the 
fetal heart rate during normal and abnormal labor than it is possible to obtain 
by present clinical methods. 


2. With normal breech presentations and the majority of vertex presenta- 
tions studied, the fetal heart rate does not slow significantly with contractions. 


3. In the minority of vertex presentations, usually in primigravidas, the 
instantaneous fetal heart rate may drop as low as 60 to 70 beats per minute 
and may return to normal 10 to 15 seconds before the contraction is over. 


4. In vertex presentations, fetal bradycardia with contractions is probably 
related to an increase in intracranial pressure which in turn is related to the 
amount of cervical dilatation present. 


5. A preliminary evaluation of a working clinical hypothesis based on 
changes in the instantaneous fetal heart rate suggests the possibility of a more 
sensitive index of fetal distress. 


Conclusion 


The use of modern electronic techniques for the evaluation of changes in 
the fetal heart rate during labor and delivery may permit a more valuable and 
accurate identification of fetal distress than is at present available by clinical 
methods. 


I wish to thank Dr. O. W. Hess, Dr. Frank Chung, and the research nurses who have 
played an important part in the collection and processing of data for this preliminary 
report. 
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FETAL RESPIRATION DURING THE SECOND STAGE OF 
LABOR IN RABBITS AND THE ORIGIN OF PULMONARY 
HYALINE MEMBRANE* 


FRANKLIN F. SNypDER, M.D., Boston, Mass. 


(From the Departments of Obstetrics and Anatomy, Harvard University, Boston Lying-In 
Hospital) 


N THE present investigation, the aim is to determine the changes which occur 

in the contents of the air passages of the lungs of rabbit fetuses during labor. 
Evidence that fetuses breathe the fluid in which they are immersed during 
labor is closely linked with clarification of the cause of pulmonary hyaline mem- 
brane disease. In view of the evidence that breathing is a normal part of 
fetal life and that intrauterine respiratory movements result in a tidal flow of 
amniotic fluid into the lungs,? it is of immediate interest to demonstrate to what 
extent the breathing of fluid by the fetus occurs during passage through the 
birth canal in the second stage of labor. 

In the environment of the fetus in the birth canal, the presence of foreign 
matter such as blood, cellular debris, and mucoid fluid commonly found during 
labor provides tracer material which may be readily identified after entrance 
into the fetal air passages. Even though the fetus succumbs in the course of 
expulsion or dies within a few hours following delivery, evidence of fetal res- 
piration during labor is afforded by the contamination of the airways with 
blood and cellular debris which surround the fetus for a variable period of time. 

In the current deseriptions of injuries of the respiratory organs which are 
associated with a fatal outeome of labor, what has often been overlooked is the 
physiological factor—the breathing of fluid by the fetus before birth. For in- 
stance, at present much interest has centered upon hyaline matter in the lungs 
of newborn infants, which may be distributed over extensive areas of the alveoli 
and bronchioles like a membranous lining. Uncertainty as to the nature and 
origin of this eosinophilic hyaline matter is such that numerous recent investiga- 
tors have rejected a source outside of the lungs and have attributed it primarily 
to injury of the pulmonary tissues. The hyaline formation has been ascribed 
to a variety of causes such as disturbances of the pulmonary circulation,” * de- 
generative lesions of the air passages,* * © and toxic changes.”.* Evidence that 
fetuses breathe the fluid which surrounds them during labor is closely related 
to establishment of the nature of hyaline membrane disease. 

The changes which are found in the lungs at autopsy in babies who die as 
a result of labor have been set forth in numerous investigations and were re- 
viewed® !° with special reference to the findings in intrauterine pneumonia, 


*This investigation was supported by a research grant (RG2000), United States Public 
Health Service. 
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atelectasis, and asphyxia. The comprehensive survey® in 1949 of previous 
autopsy results was undertaken in an effort to correlate the changes in the 
lungs with fresh evidence of the importance of fetal respiratory activity before 
birth and to point out the consequences of breathing contaminated amniotic 
fluid. Further reports in recent series of autopsies from many localities make 
clear the great frequency with which obstruction and structural abnormalities 
of the air passages are associated with perinatal death..°"’ Uncertainty, how- 
ever, is often expressed regarding the role of fetal respiratory movements as an 
active factor which causes entrance of foreign matter into the lungs and leads 
to obstruction. 


In order to obtain fresh evidence of the relation of the physiological activity 
of the fetal respiratory organs during labor to the pathological changes found in 
the lungs at autopsy, the problem has been earried over to a laboratory animal, 
the rabbit, in the present investigation. The lungs of rabbit fetuses, stillborn 
or dead in the early neonatal period as a result of labor, have been examined 
routinely at autopsy, just as has been done in the human. Under conditions of 
laboratory control in the rabbit, in which fetal respiratory activity has been 
studied in more detail than has been possible in the child, new evidence is ob- 
tained concerning the role of fetal respiration in the origin of obstruction and 
abnormalities of the air passages. 


Method and Material 


The present observations are based upon autopsies of 117 rabbits born at 
full term, of which 76 were stillborn and 41 were alive at birth but died within 
24 hours. The autopsies were obtained from 55 litters in which at least one 
death occurred during labor or shortly afterward; the total births were 241, 
among which 147 fetal or neonatal deaths occurred; of these, 117 were autopsied, 
and the lungs were examined microscopically. 


In addition to the series of fetal and neonatal deaths, observations have also 
been made upon a control group of 164 newborn rabbits that were sacrificed 
within 12 hours after birth following labor in which the outcome was not com- 
plicated by any deaths. These were the total number born in 30 consecutive 
litters. The lungs of these newborn rabbits were obtained at autopsy. All were 
at full term, 31 or 32 days, and showed normal activity. For sacrifice, chloro- 
form inhalation was used. 


Formalin (10 per cent) was used for fixation, and sections of the lungs 
about 8 » in thickness were stained with hematoxylin and eosin for microscopic 
examination. An especially favorable opportunity to determine any changes 
in the contents of the air passages of the lungs during labor is offered by the 
circumstance that in newborn rabbits a view of all lobes of both lungs is readily 
obtained in a single longitudinal section. Microscopie examination of the al- 
veoli and bronchioles for evidence of foreign matter such as cells and debris 
found in the birth canal during labor may thus be more complete and accurate 
in rabbits that die during the second stage of labor or soon afterward than is 
the ease in the lungs of human fetuses under similar circumstances. 


Observations 


A. Stillbirths and Neonatal Deaths—On removal at autopsy the lungs of 
stillborn fetuses were uniformly dark red and sank in formalin. In contrast, 


@ 


Vo 
th 
a 
be 
E 
sl 
In 
‘ 4 al 
01 
be 
ir 
0 
b 
fl 
0 
i 
St 


pane 1s FETAL RESPIRATION DURING SECOND STAGE OF LABOR 1233 
umber 


the lungs of animals that died following birth floated in formalin. The external 
appearance varied because of pale pink areas which ranged in extent from 
complete involvement of the entire lung to irregularly scattered patches of 
widely different size and pattern. 


The outstanding result of microscopic examination of the lungs of still- 
born rabbits and of those that died soon after birth is the evidence that the 
fluid and cellular contents of the birth canal entered the alveoli and larger 
air passages of the lungs in more than Y0 per cent of the 117 animals autopsied. 
Erythrocytes and a variety of cells and debris were scattered throughout the 
lungs in 72 of the 76 stillborn fetuses, and in 37 of the 41 that died in the 
early neonatal period, or 94 per cent and 90 per cent, respectively. The exten- 
sive dispersal of red blood cells usually in masses along the bronchioles and 
in the alveoli in 109 of the 117 lungs of the series was strikingly revealed by 
the hematoxylin and eosin stain. In addition there were epithelial cells and 
amorphous debris like that found in the birth canal during labor, all of which 
may be intermingled throughout the lungs. 


Quantitative determination of the amount of foreign matter seen in longi- 
tudinal section of all lobes of both lungs showed that large areas of both lungs 
contained blood, cells, and amorphous debris in 32 of 76 stillborn fetuses, and 
in 17 of 41 newborn which died within a few hours, or 42 per cent and 41 
per cent, respectively. In this group extremely dense concentrations of blood 
and debris were found obstructing most of the alveoli and bronchioles through- 
out both lungs in 9 of the stillborn fetuses, or 12 per cent of 76, and in 6 that 
died neonatally, or 14 per cent of 41. Small amounts of blood and debris 
were evident in the air passages of the lungs of 40 fetuses and of 20 newborn 
which died, or 53 per cent and 49 per cent, respectively. No blood was noted 
in the alveoli and bronchioles of the lungs of 4 stillborn and 4 newborn which 
died, or 5 per cent and 10 per cent, respectively. 


Photographs of mieroseopie sections of the lungs showing foreign matter 
of the birth canal in the air passages of fetuses that died during labor or soon 
afterward have been obtained from 7 litters. The contents of the alveoli and 
bronchioles as found in stillborn fetuses are illustrated in Figs. 1 to 6; and in 
Figs. 7 to 10 are shown the changes following the breathing of air by new- 
born rabbits that died within a few hours. 


The lungs in Figs. 1 to 6 were obtained from 5 fetuses born dead at term 
in 5 different litters. In all cases the lungs sank upon immersion in formalin 
solution after removal at autopsy and showed a uniformly dark red appearance 
typical of airless lungs. In Fig. 1, in a section obtained from the lung of a 
stillborn fetus expelled at 32 days, it is evident that, instead of the amniotic 
fluid which normally fills the air passages before the onset of labor, there is 
massive contamination of the alveoli and bronchioles as shown by the entrance 
of large numbers of red blood cells. Nucleated cells and amorphous debris are 
intermingled with the blood in the air spaces, and the foreign matter is widely 
seattered throughout the lungs. 


In Fig. 2, in a large bronchiole of the same lung, epithelial cells and 
amorphous debris in large amount are mixed with erythrocytes. The foreign 
matter in the lungs appears identical with that commonly found in the birth 
canal during labor. 

In Fig. 3, in a large bronchiole of a fetus expelled in a different litter at 
32 days, considerable amorphous debris is evident along with nucleated cells 
and erythrocytes. The foreign matter in the fetal lungs appears similar in the 
chief histological elements but varies with respect to the relative proportion 
of the components. 
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In Fig. 4, in a section obtained from a fetus expelled at 32 days, clumps 
of erythrocytes are scattered throughout the alveoli. Epithelial cells, a few 
leukocytes, and amorphous debris are also evident in alveoli and in an adjacent 
bronchiole. 


In Fig. 5, in a section obtained from a stillborn fetus at 32 days, a massive 
concentration of red blood cells, epithelial cells, and amorphous matter occupies 
the alveoli and bronchioles. A similar dense concentration of foreign matter 
is found throughout the air passages of both lungs. 


Fig. 1.—Lung of stillborn rabbit; massive contamination of alveoli. (275; reduced 14.) 


Fig. 2.—Same section as Fig. 1; cellular debris of birth canal in large bronchiole. 
(X275; reduced 14.) 


In Fig. 6, in a section from the lung of a fetus expelled at 33 days, erythro- 
cytes and debris are present in bronchioles and alveoli near the pleural surface. 
The central as well as peripheral areas of both lungs show similar aceumula- 
tions of foreign matter. 

Of special interest is the foreign matter in the lungs of fetuses which 
survive passage through the birth canal but sueeumb within 24 hours following 
birth. In Fig. 7, in a section obtained from the lung of a newborn rabbit which 
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died within several hours after birth at term, 32 days, there are dense accumu- 
lations of foreign matter, especially red blood cells. The lungs floated upon 
immersion in formalin, and the uniform dark red color characteristic of airless 
lungs was interspersed with bright pink areas scattered widely in irregular pat- 
tern. Microscopically, dilated alveoli such as mark the entrance of air into 


Fig. 7.—Newborn, died within few hours; entrance of air and displacement of alveolar 
contents in a layer or film along the walls. (275; reduced 14.) 


Fig. 8.—Newborn, died within few hours; membranelike dispersion of alveolar contents 
following entrance of air. (275; reduced 


the lungs are evident, as well as less expanded alveoli which remain completely 
occluded by erythrocytes and debris. In the air passages which are not com- 
pletely obstructed, the entrance of air and expansion of the air spaces results 
in —* of the contents of the air passages along the walls in a film 
or layer. 

In Fig. 8, in a_section obtained from the lungs of a full-term rabbit which 
died within a few hours after birth at 33 days, a dense concentration of amor- 
phous debris staining with eosin and mixed with erythrocytes and nucleated cells 
occludes many alveoli completely or in part. In the terminal air spaces which 
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are not completely obstructed, as shown by the dilatation which occurs with 
the entrance of air, the foreign matter outlines the walls of the air spaces like 
a lining membrane. In numerous alveoli and bronchioles which remain com- 
pletely occluded by foreign matter, the air spaces are not collapsed but remain 
in the state of partial expansion that is characteristic of intrauterine existence 


Fig. 9—Same section as Fig. 8: massive contamination of alveoli; some filled with 


foreign matter; others dilated and contents distributed like a membranous lining. (X230; 
reduced 14.) 


Fig. 10.—Bronchioles in same section as Fig. 8, containing epithelial cells, blood, and 
amorphous debris of the birth canal. (230; reduced 4.) 


before the onset of the breathing of air. The lungs floated upon immersion in 
formalin, and extensive bright pink areas were scattered widely among the 
dark red regions. 


In Fig. 9, in the same lung, the entrance of air in numerous alveoli is 
marked by displacement of the eosinophilic cellular and amorphous debris in 
a membranelike layer along the walls of the expanded air passages. Other 
alveoli remain occluded by the foreign matter and in a state of expansion 
similar to that of stillborn fetuses. 
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In Fig. 10, in a large bronchiole of the same lung, the mixture of amorphous 
matter, epithelial cells, and blood is like that which surrounds the fetus in the 
birth canal. In a few alveoli the entrance of air is not completely obstructed. 

In addition to the membranelike distribution of the foreign matter in 
areas of the lung in which the entrance of air is not totally occluded, emphysema 
and regions of atelectasis are evident like those which follow obstruction. The 
state of dilatation of the alveoli, which is characteristic of normal fetuses before 
the onset of the breathing of air, is commonly noted in alveoli which remain 
completely filled with cellular debris and red blood cells. Decrease in expansion 
of the alveoli or collapse like that following resorption of the air or fluid con- 
tents is also found adjacent to bronchioles and alveoli which are completely 
obstructed with foreign matter. 


B. Normal Newborn.—The significance of the striking alteration of the 
contents of the air passages of fetuses that died during labor or soon after- 
ward is further revealed by the findings in the lungs of the control series of 
newborn rabbits which were sacrificed within a few hours after birth following 
uncomplicated labor. In the microscopic examination of the lungs of 164 new- 
born rabbits obtained from 30 litters sacrificed by chloroform inhalation, there 
was no ease in which massive accumulation of blood, epithelial cells, and amor- 
phous debris intermingled throughout large areas of both lungs, such as charae- 
terized the microscopic picture in about 40 per cent of the lungs of the still- 
born rabbits and those that died neonatally. Only minor quantities of erythro- 
cytes and cellular debris were scattered in the air passages. In two lungs a 
few alveoli in several small areas were obstructed by red blood cells and debris. 
In about half of the lungs erythrocytes were sparsely distributed in small 
clusters in alveoli and bronchioles of widely scattered areas. In the remaining 
half of the series, erythrocytes were few, being found frequently along the 
wall of the air spaces with other nucleated cells and debris, and might have 
escaped notice easily if sections had failed to include all lobes of both lungs. 
Various nucleated cells like those present in the birth canal were evident espe- 
cially along the surface of the bronchioles, including the larger ones. In the 
lungs of 65 animals the cells and debris accumulated in sufficient amount to 
outline clearly the walls of many bronchioles. There was no evidence of ob- 
struction to the entrance of air into the bronchioles and alveoli by the relatively 
small amounts of cellular debris. 


C. Abnormal Labor.—The frequency and magnitude of the contamination 
of the air passages of the fetus with foreign matter of the birth canal reveal 
the fetal respiratory organs to be in a state of functional activity during labor. 
In an environment of fluid containing blood, bacteria, and cellular debris, the 
fetus breathes. Under these circumstances, impairment of the labor mechanism, 
which prolongs exposure of the fetus to unfavorable surroundings before birth, 
is of outstanding significance with consequences that extend far beyond the 
time of birth. 

Evidence of abnormality of labor is revealed by (1) prolonged duration 
and by (2) lethal outcome for the fetus. Marked prolongation of labor, with 
fetuses expelled at intervals during the course of many hours instead of within 
a half hour as normally occurs, was observed in 30 per cent of the 55 litters in 
the series; of 85 offspring in this group of 17 litters there were 59 deaths, or 
69 per cent; 48 of these fetuses were autopsied, 40 stillborn and 8 that died in 
the neonatal period. In the entire series of 55 litters, fetal and neonatal mor- 
tality reached 61 per cent in 241 full-term offspring, or a total of 147 deaths; 
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in contrast, in the control series of rabbits in the same colony, perinatal mor- 
tality averaged less than 6 per cent in more than 1,000 births at term. Evi- 
dence of the magnitude of the failure of the labor mechanism to achieve the 
birth of normal offspring despite full-term development of the fetuses is re- 
vealed by the incidence of fatalities in individual litters. Of 117 autopsies 
obtained from 55 litters, 76 were performed on stillborn fetuses which were 
distributed in 37 of the 55 litters; and 41 were on liveborn fetuses that died 
neonatally, involving 22 litters. Of the fetuses autopsied, all were stillborn in 
9 litters of 37 fetuses, and all died neonatally in 17 litters in which 27 newborn 
died; in the remaining 29 litters there were both stillbirths and neonatal deaths, 
39 of the former and 14 of the latter. 


Comment 


In the light of the evidence that the contents of the fetal air passages con- 
sistently show changes at the termination of labor which reveal the entrance 
into the lungs of fluid and foreign matter of the birth canal, it is clear that the 
fetus breathes during the period of expulsion, the second stage of labor. Change 
of environment parallels change in the content of the air passages. During 
the stage of expulsion the fetus does not remain dormant. In fact, the activity 
of the fetus becomes a leading factor in the pathology of labor. In the course 
of parturition fetal respiration emerges from the relative obscurity of a physio- 
logical function to become a hazard to survival. 

A striking illustration of such hazard is pulmonary hyaline membrane 
disease. The entrance of fluid and cellular debris of the birth canal into the 
fetal air passages during labor accounts for the origin of foreign matter in the 
lungs of the newborn; the displacement of the eosinophilic matter in a mem- 
branelike layer along the walls of the alveoli and bronchioles results from the 
expansion of the air passages with the entrance of air. Furthermore, the hazard 
for the fetus in prolonged labor is not merely deprivation of oxygen; there is 
also an inerease in duration of exposure to a fluid environment containing blood 
and bacteria. Despite improvement in the oxygen supply following delivery, 
the consequences of contamination of the air passages during labor extend in 
many instances far beyond the time of birth. 

From an early period of embryonic life the breathing of the fetus in the 
intrauterine environment is readily demonstrable.* In a physiological role 
fetal respiration promotes a tidal flow of amniotie fluid into the lungs in the 
course of the normal development of the air passages.?® With the onset of 
labor such functional activity leads not infrequently to pathological consequences. 
At the time of emptying of the uterus the fluid in which the fetus is immersed 
may undergo extreme alteration within a brief interval. As a result of this 
change in the fluid environment, the significance of fetal breathing of fluid must 
be viewed in a new light. Fetal respiration becomes a major factor in exposure 
of the fetal air passages to contamination and injury immediately following 
rupture of the membranes. As the fluid which surrounds the fetus changes 
in content from the time of rupture of the membranes until the onset of the 
breathing of air, there arises the risk that any fetal respiratory movements may 
result in the breathing of contaminated fluid containing foreign matter found 
in the birth canal such as bacteria, blood, mucus, and cellular debris. How 
great the hazards of fetal breathing actually prove to be during the emptying 
of the uterus is demonstrated by the high incidence of the entrance of foreign 
matter of the birth canal into the lungs and the magnitude of the contamination 
of the air passages, as seen in the present series of autopsies. 

Change in the contents of the air passages parallels change of environment 
whether this oceurs before labor, during labor, or after birth. The functional 
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significance before birth of the integrated movements of the fetal chest and 
diaphragm, the respiratory excursions, has generally been overlooked despite 
their indispensable role from the moment of birth. That the breathing of 
amniotie fluid is a normal function of fetal respiration first became clearly 
demonstrable ad oculos when an experimental method was developed which 
permitted direct observation of rabbit fetuses showing rhythmic respiratory 
movements within the unopened uterus. In breathing fetuses amniotic fluid 
stained with carbon particles reaches the pulmonary alveoli in less than a minute, 
while in apneic littermates the contaminated amniotic fluid fails to enter the 
lungs. <A tidal flow of fluid occurs with breathing before birth, just as a tidal 
flow of air occurs with breathing after birth.?° 

A eardinal feature of normal labor is expulsion of the fetus in a state of 
normal activity including that of respiration. From this standpoint, injury 
of the newborn, as shown by the presence of respiratory depression, is a sensi- 
tive indicator of abnormality of the labor mechanism. Whatever the cause of 
delay in birth until asphyxia occurs, a factor to be reckoned with in the final 
outcome of parturition is the breathing of the fetus itself during the second 
stage of labor. Prolongation of labor is a striking feature in the present series in 
which fetuses died. Especially noteworthy is the fact that the consequences 
of impairment of the labor mechanism extend far beyond the mere deprivation 
of the fetus of oxygen; by prolongation of the exposure of the fetus to a fluid 
environment which contains harmful foreign matter and bacteria, there results 
contamination of the air passages, and the fate of the fetus is influenced long 
after the termination of labor. 


Asphyxia neonatorum has long been recognized as the leading cause of fetal 
death and as a major factor in neonatal mortality. In so far as respiratory 
failure at birth, whether complete or partial, is linked with impairment of the 
labor mechanism, it is evident from examination of the lungs at autopsy that 
not only is oxygen want present but in most eases of fatal outcome there is 
also contamination of the air passages with foreign matter of the birth canal. 
Paradoxically, the occurrence of fetal apnea at birth provides a clue to the 
occurrence of fetal breathing in the birth canal. 


In the present series of autopsies the contents of the birth canal are readily 
identified in the air passages of the vast majority of stillborn fetuses as well as 
in the lungs of the newborn that died within 24 hours. In the lungs of animals 
which have breathed air in contrast to the lungs of stillborn fetuses, however, 
a striking change in the dispersion of the foreign matter along the walls of the 
air spaces is at once evident. The expansion of the alveoli with the entrance of 
air is marked by displacement of the foreign matter in a film or layer which 
outlines the alveolar walls and bronchioles. The air spaces appear to have a 
lining membrane. The membranous layer stains with eosin and is readily dis- 
tinguished from the alveolar walls and the epithelium of the bronchioles. The 
various constituents of the contents of the birth canal which enter the lungs, 
such as erythrocytes, cellular and amorphous debris, are readily identified in 
the membranous lining of the expanded air spaces, although mingled in propor- 
tions which vary widely. At one extreme, amorphous matter is predominant 
and lies along the alveolar walls and the bronchioles in a layer that appears 
homogeneous like a hyaline membrane. At the opposite extreme, erythrocytes 
or various nucleated cells are so densely distributed that amorphous matter is 
obseured. Similarly, in the air spaces which contain foreign matter but which 
remain completely obstructed to the entrance of air, the amorphous and cellular 
components are intermingled in various proportions. The amount of amorphous 
matter is more difficult to determine than is the relative concentration of 
erythrocytes and nucleated cells, 
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The striking picture of air spaces outlined by a layer of foreign matter fol- 
lowing the expansion of the alveoli with the entrance of air, and the absence 
of such membranelike dispersion of the alveolar contents in airless lungs of 
stillborn fetuses are demonstrated under especially favorable circumstances in 
rabbits. The contents of the same birth canal gain entrance to the lungs of 
fetuses of a single litter in which the outcome of labor results in stillborn fetuses 
as well as in neonatal deaths. In littermates, whether stillborn or those that 
die within a few hours after birth, there is a striking similarity in the histological 
components of the foreign matter in the air passages. Distribution of the con- 
tents of the alveoli and bronchioles in a membranelike layer is found after the 
entrance of air; however, in stillborn littermates, although identical foreign 
matter is present in the lungs, displacement of it in the form of a film has not 
occurred. Thus, in the course of parturition of the type that is characterized 
by multiple births. the influence of dilatation of the air passages with the en- 


trance of air upon the distribution and fate of the alveolar contents stands out 
with exceptional detail. 


The identification of the same type of cells and amorphous debris in the 
air passages of the fetuses that die neonatally as is present in stillborn litter- 
mates is facilitated by the structural development of the lungs which is found 
in animals at full term, and by the decreased susceptibility of the mature 
fetus to certain pulmonary changes that are commonly associated with pre- 
maturity. Even in the presence of massive contamination of the air passages 
such as was noted in 12 per cent of the stillborn and in 14 per cent of those that 
died in the neonatal period, the state of dilatation of the alveoli at term is such 
that the histological characteristics of their contents are clearly evident, and 
readily distinguished from the surrounding lung tissue. The presence of ate- 
lectasis or incomplete dilatation of the alveoli in areas of the lungs marked 
by membranelike dispersion of the foreign matter is easily understood as a 
further manifestation of obstruction of the air passages. Resorption atelectasis 
involving the obliteration of alveolar spaces that contain little or no foreign 
matter is a subordinate part of the histological picture in lungs of the present 
series of full-term rabbits which died within 24 hours. 


On the other hand, in numerous series of autopsies of premature babies 
who have survived for hours or days following birth, extensive areas of col- 
lapsed alveoli or resorption atelectasis have been noted consistently, especially 
in the early stages of prematurity. In the air passages in which the entrance 
of air was not completely obstructed, especially in the bronchioles, membrane- 
like deposits of eosinophilic hyaline matter have been observed in about 40 per 
cent of autopsies of premature infants.‘* In view of the increased suscepti- 
bility to pulmonary changes such as atelectasis at early stages of viability, even 
in the absence of hyaline matter, it is not difficult to understand the de- 
velopment of obstruction of extreme proportions in prematures when the addi- 
tional factor of the entrance into the air passage of foreign matter of the birth 
canal is superimposed. 

When the fatal outcome of labor is viewed in the light of the microscopic 
examination of the lungs in the present series of 117 autopsies of rabbits at term, 
the significance for the fetus of impairment of the labor mechanism comes into 
clear view. In the 76 fetuses that died during labor and the 41 in which death 
occurred a short time after birth, it was evident upon microscopic examination 
that the contents of the birth canal were present in large areas of both lungs in 
40 per cent of each, the foreign matter being extremely dense in one third of 
each, or 13 per cent. In the remaining 60 per cent of the autopsies, a fatal out- 
come of labor was associated with relatively minor contamination of the air 
passages, Thus, in addition to contamination of the air passages during labor, 
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there is evidence of fetal injury at the functional level, such as asphyxia, in 
which little structural alteration is found. In magnitude, however, functional 
injury of the fetus ranks as a leading cause of death. 


Summary 


1. Evidence of fetal respiration in rabbits during the period of expulsion, 
the second stage of labor, is the entrance of the fluid and cells of the birth canal 
into the air passages. 

2. After labor complicated by perinatal deaths, the lungs or more than 90 per 
cent of the 117 stillborn and newborn rabbits autopsied were contaminated with 
blood, epithelial cells, and amorphous debris; large areas of the alveoli and 
bronchioles of both lungs were involved in 40 per cent of the autopsies. 

3. After normal labor, uncomplicated by deaths, the lungs of 164 newborn 
rabbits obtained by sacrifice of 30 litters showed only minor quantities of 
erythrocytes and cellular debris scattered in the air passages; there was no case 
of massive contamination of the lungs such as characterized 40 per cent of the 
autopsies of stillborn fetuses and those that died neonatally. 

4. Increase in the duration of labor is linked with inerease in foreign mat- 
ter of the birth canal in the fetal air passages. 

5. The origin of pulmonary hyaline membrane is related to fetal respira- 
tion: the entrance of fluid and cellular debris of the birth canal into the fetal 
air passages during labor accounts for the origin of foreign matter in the 
lungs of the newborn; the displacement of the eosinophilic matter in a membrane- 
like layer along the walls of the alveoli and bronchioles results from the expan- 
sion of the air passages with the entrance of air. 

6. In littermates expelled through the same birth canal, the foreign cellular 
debris in the lungs is strikingly similar; however, in the stillborn, its displace- 
ment in the form of a film has not occurred. 

7. In the course of parturition of the type characterized by multiple births, 
the influence of dilatation of the air passages with the entrance of air upon 
the distribution of the alveolar contents stands out with exceptional detail. 

8. The regular occurrence of atelectasis in areas of the lungs marked by 
membranelike dispersion of the foreign matter is further evidence of obstrue- 
tion. 


9. Asphyxia of the newborn involves more than oxygen want; in many 
instanees there is also increase in duration of exposure to a fluid environment 
containing blood and bacteria with consequences that extend far beyond the 
time of birth. 
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ACTIVE PARTICIPATION IN CHILDBIRTH* 
A Psychosomatic Approach to Pregnancy and Parturition 


Frep D. Kartcuner, M.D., Provo, UTan 


(From the Department of Obstetrics and Gynecology, the University of Utah College of 
Medicine, and the Utah Valley Hospital of the Church of Jesus Christ of Latter Day Saints) 


R. FRED L. ADAIR? in his textbook, Obstetrics and Gynecology, defined 

the practice of obstetrics as ‘‘the art and science of properly caring for 
the fetus and the woman during the performance of childbearing to the end that 
the structures, functions, health, and lives of both mother and offspring may be 
conserved and preserved, and the best interests of the individual, the family, 
and the human race be furthered.’’ While Dr. Adair did not expressly include 
emotional health in his definition, he was undoubtedly aware of its role in 
furthering the best interests of the mother, the family, and the human race. 


The concept that emotions affect the woman in labor is not new. As long 
ago as 1888, S. C. Busey? wrote: ‘‘The manifestations of suffering are more 
influenced by mental and emotional than the physical conditions.’’ This, how- 
ever, was but a passing thought, and obstetricians went about their task of 
improving maternal and fetal mortality and morbidity statistics by concen- 
trating upon the anatomical, physical, and mechanical aspects of childbirth. 
This improvement was necessarily and admirably done, but, for the most part, 
without consideration of the emotional health of the patient; and today, the 
obstetrician too frequently considers the parturient woman as nothing more 
than a mass of ‘‘double X protoplasm’’ from which it is his task to extract by 
‘*hook or crook’’ a similar, and he hopes, pink, squirming, smaller mass. 


In 1944 Grantly Dick Read’s book, Childbirth Without Fear, was pub- 
lished. There developed an immediate and intense interest in his concepts of 
physiological labor, or so-called ‘‘natural childbirth.’’ All of this interest was 
not positive, however, and physicians and patients aligned themselves either 
for or against the concepts and procedures.*® As time has passed and expe- 
rience has been obtained, it becomes increasingly apparent that psychosomatie 
concepts are being firmly established and, as these concepts are applied to the 
obstetrical patient, it is no longer possible for the obstetrician who professes 
to care adequately for his patient to ignore the important role which emotional 
health plays in furthering her best interests. 


*Presidential Address presented at a meeting of the Utah Obstetrical and Gynecological 
Society, Salt Lake City, Utah, Oct. 18, 1956. 
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In practicing obstetrics, it is obvious that any one routine does not meet 
the needs of all patients. We are all familiar with the woman who attempts 
natural childbirth but who does not exhibit the positive reactions so often 
described; and the one who is given medication or anesthesia to the point of 
no discomfort, but who feels ‘‘not quite satisfied’’ or that she has ‘‘missed some- 
thing of importance.’’ Any rigid approach to pregnancy and parturition is 
bound to produce a greater number of these dissatisfied and unhappy mothers. 
The psychosomatic approach to childbirth which this paper reports was 
conceived in an effort to avoid this rigidity, to include psychological preparation 
for labor as well as analgesia, anesthesia, outlet forceps, episiotomy, and all other 
aids which contribute toward achieving the best results in modern obstetrics. 


Approach to the Patient 


At the first prenatal visit it was pointed out that the three individuals 
most directly involved—the patient, her husband, and the physician—should 
participate in all activities and that all three should strive for a pleasant and 
satisfactory experience in which the mother would be in as good health, or 
better, at the conclusion as in the beginning of the pregnancy, with a healthy 
infant. There was no hesitation in suggesting that psychological factors could 
contribute toward this goal, that each of the participants were responsible for 
rather specific areas of activity, and that the degree of success would depend 
upon how adequately each functioned. 

At this first consultation a complete obstetrical history was taken and physi- 
cal examination made. The importance of proper diet and weight control was 
stressed. and the group instruction periods and lectures in which she could par- 
ticipate, if she so desired, were briefly outlined. It was stressed that her baby 
should be delivered in the way which suited her own needs most adequately, 
that she would have medication to relieve discomfort as the need or desire for 
it arose, and that she could have any safe type of anesthesia available. 

Subsequent prenatal visits were neither unduly prolonged nor complicated. 
The usual prenatal check of the general physical condition was made and, in 
addition, any questions the patient asked were answered frankly and in as 
much detail as necessary. If the patient seemed tense, frightened, or emo- 
tionally disturbed, she was encouraged to ‘‘get the difficulty off her chest.’’ 
She was allowed to express the emotional content of her problem freely and 
without embarrassment, and the physician talked as little as possible. These 
periods were approached as psychotherapeutie sessions and the principles of 
psychotherapy as discussed by Alexander and French’ were kept in mind. In 
general these principles are: (1) verbalization of the problem, (2) emotional 
catharsis by the patient, (3) interpretation and explanation of the emotional 
reactions by both patient and physician, (4) reassurance by the physician, and 
(5) re-education of the patient’s emotional reactions. 

Patients who so desired atttended four group sessions which were given 
at regular intervals. Two classes for the patients were directed by the nurse, 
and two evening lectures attended by both husband and wife were given by 
the physician. 

The first class conducted by the nurse was entitled ‘‘Body Mechanics.’’ 
The material presented was designed to improve body mechanics and posture 
during pregnancy, and to aid the patient in practicing muscle relaxation and 
control.® 

The second class conducted by the nurse had to do with specific prepara- 
tion for labor techniques. Illustrations? were used to present information con- 
cerning the stages of labor, what the patient could expect to occur in each stage, 
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how she could make use of body relaxation to assist herself during the first 
stage of labor, and how she could work more effectively with the ‘‘bearing-down 
sensations’’ of the second stage. Questions were answered as completely as 
possible, and the patients were neither encouraged along the lines of natural 
childbirth nor encouraged to have complete anesthesia. It was stressed that 
each patient should have during her labor what seemed to meet her individual 
needs and desires most satisfactorily. 

The first evening lecture was termed an ‘‘Introduction to Pregnancy.’’ The 
material presented in this lecture approached the psychological aspects of preg- 
naney and childbirth more than that of any other part of the program. It was 
stressed that psychological factors, more than physical, contribute to satisfaction 
in pregnaney and parturition. The relationship between emotions and body 
functioning was discussed and it was pointed out that one must accept the 
concept of psychosomatic functioning of the body before the material presented 
would have meaning. 

The material presented in this first lecture was organized under four gen- 
eral headings: 


I. The effect of the social mores and customs of the society in which the 
patient lives upon her attitudes and emotions toward pregnancy and 
childbirth. 

A. Specific old wives’ tales, horror tales, superstitions. 

B. The effect of literature; history, particularly of obstetrics; an- 
thropology. 

C. The unconscious nature of most of this influence. The patient 
was encouraged to consider this material but not to be frightened 
by its content. 

II. The effect of ignorance and lack of information concerning pregnancy 
and childbirth. Very briefly and with projected slides, the anatomy 
of the pelvis with specific relationship to pregnancy and other pertinent 
information were presented. 

III. The effect of the psychosexual background of the patient. This area 
was discussed briefly and carefully. 

IV. The effect of the immediate environment. It was pointed out that 
pregnancy and childbirth in the milieu of a happy marriage, free 
from economic and other environmental difficulties, would be a better- 
endured pregnancy. 


The second diseussion by the physician emphasized the labor process and 
the hospital situation. The stages of labor were presented by slide illustra- 
tions, and methods of muscle relaxation were reviewed. Things which the hus- 
band could do to support his wife during parturition were discussed, as were 
such items as when to call the physician, when to go into the hospital. A series 
of slides was shown depicting a patient going through labor and delivery in 
the hospital to which the patients would be going and introducing them to the 
hospital personnel. 

These discussions were informal and patients and husbands frequently 
added comments. At times the sessions took on the characteristics of group 
psychotherapy and did require some skill in this area for adequate handling. 
Helene Deutsch’s’ contributions in the field of the psychology of women were 
kept in mind. 

In addition to this program, several books on motherhood and childbirth 
were available for the patients to read. 
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Material and Results 


Five hundred and forty-one patients were included in this study. Ten pa 
tients delivered by cesarean section were excluded from the final evaluations, 
leaving 531 patients from whom statistics were obtained. The patients were 
delivered by the same physician and an evaluation of each labor was made by 
him and the attending nurse at the time of delivery. The labors were evaluated 
according to the eriteria previously suggested." 


TABLE I. CLASSIFICATION OF EMOTIONAL REACTIONS DURING LABOR 


CLASS I CLASS II CLASS III CLASS IV TOTAL 
316 206 6 3 531 


NO. OF PATIENTS PATIENTS PATIENTS PATIENTS PATIENTS 
PARITY PATIENTS (%) (%) (%) (%) (%) 
Primiparas 216 58 41 1.4 0.5 40.7 
Multiparas 315 61 37.4 0.9 0.7 59.3 
Total 531 59.5 39.0 1.0 0.6 100.0 
98.3% 1.7% 
(522 patients) (9 patients ) 


Satisfactory Unsatisfactory 


Fifty-nine and five-tenths per cent of the patients made an excellent ad- 
justment to the labor experience. This figure is not significantly different from 
the 56 per cent reported in 1950." In the previous report, the patients had 
had no particular indoctrination or consistent approach to the labor experience 
and were delivered by different physicians. An evaluation of the percentage 
of patients in Class I in both reports would at first glance suggest that a 
psychosomatic approach to pregnancy and parturition is of little value. This 
is not necessarily so. It does suggest, as do other studies by Thoms,* Hingson,”’ 
Tupper,* and Miller,* that approximately this percentage of women react 
favorably to whatever approach is made to their childbirth experiences, and that 
this percentage will accept whatever approach their particular physicians choose 
to make. This is due more to their positive attitudes and freedom from con- 
scious and unconscious conflicts which would influence the parturition expe- 
rience negatively than to any particular skill or interest of the physician. 


The interesting figure in Table I is the 39 per cent of patients in Class II. 
This is an increase of 7 per cent over the 32 per cent figure reported in 1950 
and, when correlated with the patients’ evaluation of the classes and discus- 
sions and with their positive reactions to the childbirth experience, indicates 
that the psychosomatie approach as outlined contributed to this improvement. 
A total of 98 per cent of the 531 patients were classified as having had satis- 
factory labors. According to the criteria of evaluation, their conduct during 
labor was always under control (with or without medication), they were able 
to rest quietly between contractions with freedom from excessive anxiety, there 
were no cries of terror or of pain to which they were not adjusted or from which 
they were not relieved; and there were no unpleasant emotional reactions post 
partum. These patients were cheerful, contented, pleased with themselves and 
their babies, and looked back upon the experience with feelings of satisfaction 
and accomplishment. 


The 2 per cent of the patients who fell into the unsatisfactory classes were 
those whose unconscious, negative motivations for pregnancy and parturition 
were too deep and intense to respond to the psychosomatic approach, or those 
in whom a mistake in judgment as to medication and anesthesia was made by 
the physician. 
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Table II indicates the medication and anesthesia received by the patients. 


TABLE II. ANESTHESIA AND MEDICATION 


315 MULTIPARAS (%) 216 PRIMIPARAS (%) 


Anesthesia.— 
None 2 + 
Pudendal block 78 65 
Pudendal block and ether 9 10 
Ether 8 14 
Spinal 1 2 
itrous oxide or Trilene 2 5 
Medication Before Delivery.— 
None 1 2 
Demerol, 50 to 100 mg. 62 70 
Demerol, 150 to 250 mg. 19 3 
Demerol, 300 mg. or more 6 2 
Thorazine, 25 mg., plus Nisentil, 40 to 80 mg. 12 23 


As indicated, 2 per cent of the primiparous and 4 per cent of the multip- 
arous patients received no anesthesia for delivery. Eighty-seven per cent of 
the primiparous and 75 per cent of the multiparous patients had pudendal 
block anesthesia or pudendal block anesthesia with a few whiffs of ether with 
the delivery of the head and shoulders. The solution for the pudendal block 
anesthesia consisted of 1 per cent Novoeain to which 150 units of hyaluronidase 
and 3 minims of 1:1,000 epinephrine were added. Approximately 30 c.c. of 
this solution sufficed for the entire anesthesia. There were no untoward reac- 
tions to this anesthesia in any patient. 


Sixty-two per cent of the primiparas and 70 per cent of the multiparas 
received minimal amounts of Demerol for analgesia. Since the introduction of 
chlorpromazine in obstetrics, a dose of 25 mg. has been given intramuscularly 
early in labor. This contributed to the relaxation of the patient and to redue- 
tion in the amount of narcotic used. The patient usually asked for narcotic 
medication when the cervix was 6 to 8 em. dilated and rarely were requests made 
for additional medication. 


These statistics are not as good as those of other reports. This is not a 
particularly important point of difference, however. It is important that the 
parturient woman should not receive excessive medication or unsafe anesthesia. 
This psychosomatic approach to childbirth contributed to a more flexible and 
safer application of this principle. 


TABLE III. or LABORS 


NO. OF 315 MULTIPARAS 216 PRIMIPARAS 

LENGTH (HOURS) PATIENTS (%) (%) 
Under 3 65 18.0 4.0 
3 to 6 138 35.0 12.5 

6 to 12 185 32.0 39.0 
12 to 18 88 9.0 27.0 
18 to 24 34 3.0 11.0 
Over 24 21 2.5 6.0 


Table III shows the length of the labors experienced by the 531 patients. 
The table indicates that 85 per cent of the multiparas and 55.5 per cent of 
the primiparas experienced labors of 12 hours or under in length. Only 8.5 
per cent of all patients had prolonged labors. Smooth, progressive, relatively 
short labors add to the satisfaction experienced by a woman in labor, and tend 
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to minimize the need for medication and deep anesthesia. Whether or not a 
psychosomatic approach to childbirth shortens the labor is not as important 
as that the patient knows more what to expect, is able to apply techniques which 
decrease the discomfort, and, because she has some understanding of her own 
motivations and emotional reactions, is better able to control the anxieties which 
are common to all women in childbirth. 


TABLE IV. Type OF DELIVERY AND LACERATIONS 


216 PRIMIPARAS (%) 315 MULTIPARAS (%) 


Delwery.— 
Spontaneous 43 71 
Outlet forceps 56 28 
Midforceps 1 
Episiotomy 93 50 
Lacerations. 
First-degree perineal 2 10 
Second-degree perineal 2 5 
Third-degree perineal 1 0 
Vaginal 5 0.6 


*One infant in this group was delivered with high forceps. 


Table IV gives the incidence of foreeps and spontaneous deliveries, epis- 
lotomies, and lacerations which occurred in the 531 deliveries. 


There is no particular virtue in a minimal use of the outlet forceps to de- 
liver the infant’s head. Since De Lee first suggested their use as a means of 
protecting the perineum and avoiding often unrecognized damage to its sub- 
mucosal and deeper tissues, they have been found to be of value. 


So, too, has the value of the episiotomy been accepted. This study indi- 
eates that, as the patient took a more active part in the delivery process, and 
when pudendal block anesthesia was used, low forceps, applied gently with 
minimal traction concomitant with the uterine contraction, could be used 
without resort to general anesthesia. 


The interesting figures in Table IV are those which indicate the infrequent 
use of midforceps and the infrequent incidence of perineal and vaginal lacera- 
tions. They indicate that the woman who works actively and effectively with 
her second-stage contractions, and who requires a minimum of medication and 
anesthesia, sets the stage for fewer complications at the time of delivery. 


TABLE V. ESTIMATED BLoop Loss 


BLOOD LOSS (C.C. ) 216 PRIMIPARAS (%) 315 MULTIPARAS (%) 
Up to 100 17 20 
101 to 200 63 57 
201 to 300 15 15 
301 to 499 2 4 


Over 500 3 1 


Table V gives the estimated blood loss which occurred during the 531 de- 
liveries. This is admittedly an inaccurate method of reporting blood loss, and 
the statistics, except for blood loss over 300 ¢.¢., are only approximate. Re- 
peated checks were made, however, and the estimations were consistently within 
50 to 75 e.e. of measured amounts. Blood loss of 300 ¢.c. or over was always 
measured. If the figure of 250 ¢.c. is accepted as the average blood loss during 
labor and the delivery of an infant, these patients lost at least as little blood 
as the average, and probably less than those who received spinal or general 
anestheties. 
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The low incidence of postpartum hemorrhage is more striking. Vant," 
discussing postpartum blood loss in an analysis of 6,000 cases, reported an 
incidence of 4.3 per cent in which hemorrhage of more than 600 ¢.c. occurred. 
The lower incidence of postpartum hemorrhage and the decreased blood loss at 
the time of delivery in the 531 patients reported in this study were probably 
due to the same factors which decreased complications in general, i.e., shorter 
labors, less medication, fewer general anesthetics, and the all-around general 
good health evidenced by patients relatively free from the effects of nega- 
tive emotions on their pregnancy and childbirth experiences. 

All 531 patients were sent an evaluation sheet upon which they were asked 
to evaluate the various factors in this psychosomatic approach to their preg- 
nancies and labors. Four hundred and sixty-eight, or 86.3 per cent of the 
patients returned the sheets. Table VI lists the nine most frequently men- 
tioned factors which contributed most to their satisfaction in labor. 


TABLE VI. FACTORS CONTRIBUTING TO SATISFACTION IN LABOR 


196 PRIMIPARAS 272 MULTIPARAS 


(%) (%) 
Being awake during labor and delivery 74 97 
Abdominal breathing during first-stage contractions 63 72 
General body relaxation between contractions 33 38 
Husband in labor room 29 28 
Predelivery medication 21 26 
Confidence in the doctor 9 sing 
Being asleep or having spinal anesthetic for delivery 5 3 
Understanding care of nurses 5 6 
Knowing that the doctor is in the hospital and avail- 
able before being taken to the delivery room 5 5 


It is interesting to note that 74 per cent of the primiparas and 97 per cent 
of the multiparas indicated that being awake during the delivery of the baby 
provided them with the greatest satisfaction. Many of these patients commented 
that the childbirth experience was the most satisfying and thrilling experience 
of their lives, and that they were anticipating with pleasure their next preg- 
nancy. Fifteen per cent of the multiparas commented that this labor experience 
had erased ‘‘unpleasant,’’ and even ‘‘horrible,’? memories of previous labors 
and that they were grateful to be able to anticipate subsequent labors pleasantly. 
Many primiparas stated that, while they were relaxed, there still was some 
discomfort and they appreciated the predelivery medication given. These pa- 
tients also mentioned the pleasure and satisfaction of accomplishment which 
they felt at the time of delivery. 

The simple procedure of abdominal breathing was listed next most fre- 
quently, followed by general body relaxation as important factors contributing 
toward relief of discomfort. Including the husband in the prenatal eare and 
allowing him in the labor room was listed fourth, ahead of medication which 
did not appear until fifth on the list. Only 5 per cent of the primiparas and 
3 per cent of the multiparas specifically mentioned being asleep or spinal anes- 
thesia as contributing most to satisfaction during labor. 

Table VII indicates the patients’ evaluation of the classes, lectures, and 
the hospital tour. 

The patients were asked to evaluate the five sessions from 1 to 5—1 in- 
dicating the most valuable and 5 the least valuable. Only those evaluated as 
1 are included in the table. The physician’s discussion on labor and the hos- 
pital was most frequently placed in the No. 1 category by both primiparas and 
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multiparas. A large number of patients stated that all of the classes and lec- 
tures and the hospital tour were of equal value. Only a few patients evaluated 
any of the classes or lectures as low as 5, and it is reasonable to conclude that 
these patients were those who had unsatisfactory labors. 


TABLE VII. Patients’ EvALUATION OF LECTURES, CLASSES, AND HospiTaAL TOUR 


196 PRIMIPARAS 272 MULTIPARAS 


(%) (%) 
Physician’s lecture on hospital and labor 81 76 
Preparation for labor class 59 57 
Hospital tour 55 34 
Physician’s introduction to pregnancy lecture 51 50 
Body mechanics class 46 43 


The patients were also asked for suggestions as to how their labor expe- 
riences could be made more satisfying. Forty and five-tenths per cent of the 
patients who responded to the questionnaire felt that having their husbands in 
the delivery room where they could share the experience of childbirth together, 
and where the husband could add moral support would be a distinct advantage. 
Throughout the country at the present time this is a controversial point with 
physicians and hospital personnel. There are arguments for and against having 
the husband in the delivery room. Some are valid and some are not, but as 
more parturients remain awake during the delivery of their babies and expe- 
rience a positive emotional reaction, there is going to be an increasing demand for 
the husband to be with his wife. This will change the atmosphere of the delivery 
room and require more of the physician’s time during the terminal portion of 
labor. It will also require more appreciation and application of the psychoso- 
matie aspects of childbirth than are now current. 

Less frequently mentioned factors which the patients felt would aid in 
making another labor more satisfying were: (1) more regular attendance at 
the lectures and classes, (2) more diligent practice of the relaxation exercises, 
(3) more understanding of and explanation as to the progress being made in 
labor by those attending the patient, (4) more opportunity for moral support 
and help from the husband, and (5) the presence of the physician during 
more of the labor. 

The patients were also asked to list their anxieties and worries during preg- 
naney and labor. Twenty-nine per cent of primiparas and 28 per cent of multi- 
paras specifically stated that there were none during pregnancy, while 27 
per cent and 24 per cent listed none during labor. These are doubtful statistics. 
Helene Deutsch’? stated that there are anxieties, some of which are of the un- 
conscious variety, common to all women during the labor experience and preg- 
nancy. These doubtful statistics are best explained by the patients who stated 
that they had anxieties and worries, but that the prenatal program either 
eliminated them or reduced their intensity sufficiently to make it possible for 
the patients to keep them under control. 

Specific anxiety factors most frequently listed by those aware of anxieties 
and fears were: (1) fear of an abnormal or injured baby, (2) fear of injury 
or harm to self—fear of death, pain, long labor, too rapid labor, (3) fear of 
complications such as Rh sensitivity, abortion, false labor, not reaching the hos- 
pital in sufficient time for delivery of the infant, and (4) fear of hospital 
routine. These factors have been discussed frequently by other writers, and are 
discussed in detail by Deutsch.*° The majority of patients felt that, even though 
anxieties and fears were present, the information and reassurance gained from 
the psychosomatic approach to the prenatal care helped in understanding and 
controlling them. 
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During pregnancy and parturition, the anxieties of the mother concern 


either herself or her infant. 


The obstetrician also must always consider both. 


During this study there were 13 fetal deaths in 541 deliveries. Table VIII 
lists these deaths and the probable cause of death. The material is self-ex- 


planatory. 


TABLE VIII. THIRTEEN FETAL DEATHS IN a TOTAL oF 541 PATIENTS 


PATIENT PARITY DELIVERY COMPLICATIONS AND CAUSE OF FETAL DEATH 
L. D. Primipara Vaginal Abruptio placentae; premature infant weighing 4 
pounds; congenital atelectasis 
P.E. Primipara Vaginal Partial separation of placenta; premature infant 
weighing 5 pounds; hyaline membrane disease 
A. A. Primipara Vaginal Premature twins at 25 weeks’ gestation; prema- 
turit 
D. B. Multipara Vaginal es fetalis; hydropic infant 
N.P. Multipara Vaginal Erythroblastosis fetalis 
B. Multipara Vaginal Erythroblastosis fetalis 
V.8. Primipara Cesarean Mother had severe diabetes with uncontrollable 
section pre-eclampsia; cesarean section at 32 weeks’ 
gestation; premature infant with multiple con- 
genital abnormalities 
B.C Multipara Vaginal Premature delivery; breech presentation with pro- 
lapsed cord; infant weighed 24 pounds. No 
autopsy 
W.F Multipara Vaginal Premature infant weighing 4 pounds, 3 ounces; 
congenital atelectasis and pulmonary hyaline 
membrane disease 
Y. M. Multipara Cesarean Premature separation of the placenta; term in- 
section fant; congenital atelectasis 
M.O Multipara Vaginal Term infant; immature development; probable 
congenital atelectasis. No autopsy 
C. M. Multipara Cesarean Premature separation of the placenta; premature 
section infant weighing 5 pounds; congenital atelectasis 


Comments 


The problem of applying psychological as well as physical, anatomical, and 
mechanical concepts in the care of the obstetrical patient is twofold. The 
psychological concepts must first be accepted by the physician and the patient, 
and then they must be practically applied. Just as Semmelweis, the Father of 
Aseptie Obstetries, was rejected and ridiculed for his approach to the problem 
of childbed fever; so Philippe Pinel, the Father of Therapeutic Psychiatry, was 
berated and stoned in the streets of Paris for his approach to psychiatric pa- 
tients. Today, while everyone accepts Semmelweis’ contribution to the prac- 
tice of obstetrics, too many refuse to accept the role that psychological and 
emotional factors play. 

The refusal to accept the fact that emotions influence the course of preg- 
nancy and parturition is due to the unconscious nature of psychological com- 
ponents of the personality. It is in the unconscious that such severe conflicts 
as rejection of sex and femininity, hostility toward the mother figure, and con- 
flicts between masculinity and femininity exist. They can be more intense and 
more difficult to approach than conscious factors but are nonetheless important 
and powerful in their influence upon the obstetrical patient. The effects of these 
conflicts were aptly expressed by Menninger*® when he wrote: ‘‘From investi- 
gations into the unconscious we have learned that an individual may consciously 
express one attitude, wish or intention, while unconsciously harboring an en- 
tirely different or even opposite one. Since the individual does function as a 
total unit we may expect that there will be some evidences expressed not only 
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psychologically but physically, of the presence of such conflicting wishes.’’ The 
failure to recognize the importance of the psychological and emotional aspects 
of childbirth and the failure to apply the information which is known are the 
areas in which most physicians are lacking in the practice of obstetrics. 

This does not mean that the concepts of good obstetrics based upon a know!l- 
edge of the basic sciences are not important. In stressing them, however, the 
emotional and psychological needs of the patient should not be ignored. At the 
same time, the physician must understand and recognize his own personality 
needs and motivating forces, both conscious and unconscious, and realize that 
they also influence the childbirth experience. A knowledge of psychiatry, and 
of one’s self, makes it easier for the physician to use psychosomatic concepts in 
a total approach to the obstetrical patient. 

Another deterring factor in the application of psychosomatic concepts to 
childbirth is the failure of some hospital personnel to understand the approach. 
It is possible for some of these individuals to be unaware of their own personality 
needs and unconscious conflicts which determine their approach to the woman 
in labor. As a result, they give less than completely sympathetic and under- 
standing care. Hospital administrators and other personnel, for the same rea- 
sons, or because they lack courage to approach something new, resist change in 
established concepts and routines. These factors have been pointed out by 
others, and time and education will minimize this negative influence. 

This study indicates that when the pregnant woman, her husband, and 
the physician consider the psychosomatic aspects of pregnancy and childbirth 
a larger number of patients adjust more adequately to the anxieties and 
discomforts of the experience. Admittedly, the evaluation of this approach 
involves subjective elements, and control groups are difficult to formulate. 
There is a general definite impression, however, that the reduction in the 
amounts of analgesia and anesthesia used, the incidence of shorter labors, less 
damage to maternal tissues, lower incidence of the application of midforeeps, 
less blood loss, and the lower incidence of hemorrhage, make it worthy of con- 
sideration by the obstetrician. 

Just as important as these advantages is the tremendously satisfying, posi- 
tive emotional reactions of the patients. Parks'® stated: ‘‘Obstetricians and 
gynecologists have unusual opportunities to direct patients in healthy attitudes 
regarding sex, childbirth, and parenthood. . . . While we must maintain a dili- 
gent respect for the serious complications which can occur in pregnancy, it is 
our duty, responsibility, and pleasure as physicians to convey a feeling of se- 
curity, happiness, and well being, as free from all fears as possible, in the new 
mother-to-be. .. .’’ In no other project do two individuals collaborate more 
completely intellectually, physically, and emotionally, than do a husband and 
wife in the production of their infant. The physician who joins the project as 
adviser, protector of health, and assistant, by taking an active part in furthering 
positive attitudes, can do more toward the development of a happy, worthwhile 
marriage and a home in which healthy, well-adjusted children reside than any 
other individual. This is his responsibility, and it is his destiny. 


Summary 
1. The importance of considering the emotional and psychological aspects 
of pregnancy and parturition is presented. 
2. A psychosomatic approach to pregnancy and childbirth is outlined and 
the results of its application to 531 patients are presented and discussed. 


3. It is concluded that a complete approach to pregnancy and parturition 
should include the psychosomatic aspects. 
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PREVENTION OF PREMATURE DELIVERY 
Therapeutic Results in 76 Patients 


LaRELE J. STEPHENS, M.D., Moscow, IDAHO 


INCE prematurity causes over half of all perinatal infant deaths, methods 
S of preventing premature labor and delivery appear to hold the greatest 
hope for reducing mortality at this crucial period. 

Davis, Potter, and Bruce’ used ‘‘ perinatal mortality’’ as a comprehensive 
term including death just before, during, and just after birth, since these are 
areas of prime obstetric responsibility. Gold? defined perinatal mortality as 
infant deaths (under 1 week) and late fetal deaths (over 28 weeks’ gestation). 
He noted, in collecting statistics for the years 1946 through 1953 for the city 
of New York, that there was a decline in the over-all perinatal mortality rate 
of 19.5 per cent. The fetal deaths (28 weeks and over) declined 28.0 per cent, 
and the early infant deaths (under 7 days) declined 12.0 per cent. The ma- 
ternal mortality rate declined 44.4 per cent for the same period. Ninety per 
cent of the early infant deaths were due to perinatal causes, namely, pre- 
maturity in 51 per cent, birth injuries and malformations in about 15 per cent 
each, and anoxia and erythroblastosis in 11 per cent. 

Bundesen* reported that 79.1 per cent of natal day deaths in Chicago 
are the result of prematurity. The incidence of prematurity in New York 
City during the years studied by Gold (1946 through 1953) has remained 
fairly constant at a level of 8.1 per cent of all live births, with an incidence of 
7.5 per cent in the white as compared to 11.5 per cent in the nonwhite popu- 
lation. Thus it seems obvious that further reduction of perinatal mortality is 
keyed to reduction in premature delivery. 

The first step in this reduction rests with recognition of the impending 
premature onset of labor and delivery. It was found that premature delivery 
could be predicted and an estimation made of the time when labor could be 
expected to start, by changes in the cervix. These changes were determined 
by vaginal examinations under sterile precautions of all obstetrical patients 
at every office visit and as a routine during labor. Previous concern over the 
use of sterile vaginal examination has proved groundless.** During this 9 
years’ investigation, labor has not been induced prematurely, nor have other 
problems arisen from these examinations. 

It became evident very early in the study that premature delivery was al- 
ways preceded by an extended period of preparation of the cervix and lower 
uterine segment, similar to the changes which take place before normal full- 
term deliveries (Figs. 1 and 2). An estimation of the state of the cervix at 
each examination was recorded. 
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Method 


The cervix was measured in its three important aspects: The external os, 
the internal os, and the thickness. These measurements were recorded numeri- 
cally in centimeters. A notation of 0-0-4 means that the cervical canal was 
closed normally at the external os and also at the internal os and the cervix was 
4 em. in thickness. Similarly, 1.5-0.5-2.0 would mean the external os was dilated 
1.5 em. in diameter, the internal os 0.5 em., and the cervix was 2 em. thick. 

During the early period of this study, hormones (e.g., stilbesterol, proges- 
terone, thyroid, ete.) were used in combination with antibiotics, sedation, and 
bed rest, in an attempt to arrest or delay premature delivery without ap- 
preciable success. Thyroid and antibiotics where specifically indicated have, 
of course, proved useful. 


uP TO 32wks ABOUT 34 WkS 
0-0 - 3 
ABOUT 37 WKS ABOUT 40 WKS 


5-2 2-2-5 SW A 


Fig. 1.—Cervix of a typical primigravida. 


In the search for more effective agents, it was hoped that some of the 
newer anticholinergic substances might offer some help in the prevention of 
uterine contractions as indicated in a previous publication.’ Most of the anti- 
cholinergies studied proved unsatisfactory in this condition. I noted, how- 
ever, that N-ethyl-3-piperidy] diphenylacetate hydrochloride (Dactil*) was 
effective in preventing the onset of labor in cases where there was thinning 
and/or dilatation of the cervix. If the patient had not yet reached the point 
of actual labor, Dactil seemed to diminish spasms of the uterine muscle. 

Dactil therapy has been used in this study as a preventive measure as well 
as in the management of premature delivery. The usual dosage of Dactil was 
50 to 100 mg. four times a day, administered orally. Treatment was initiated 
as soon as the diagnosis of possible premature delivery was made and was 
continued until the thirty-ninth week of gestation or until delivery. No side 
effects were observed with Dactil therapy. While in most cases it was found 
possible to prolong the prenatal period with Dactil until near or at term, in 
some instances, where uterine contractions indicated imminent delivery, it was 
felt desirable to supplement the oral Dactil with a parenteral anticholinergic. 

*Lakeside Laboratories, Inc. ‘“Dectil is an anti-cholinergic drug which exhibits post- 
ganglionic, parasympathetic depressive action, particularly at the myoneural junction of the 
upper gastro-intestinal tract and very likely at other autonomic levels. The rationale of its 
use is based upon activity in blocking acetylcholine at the smooth muscle myoneura] junction, 


but not at the ganglionic level. There is a definite, but mild musculo-skeletal relaxing 
effect, ‘curare-like,’ presumably due to its piperidol chemical structure.”’ 
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Dibutoline sulfate (Dibuline*) in dosages of 25 to 50 mg. hypodermieally 
possesses a definite blocking action on uterine contractions and has been used 
successfully to stop the more violent contractions even when the patient was 
actually in labor. Dibuline has an atorpine-like action on the eyes, with some 
blurring of vision, and a marked drying effect on the mouth. It produces such 
a marked blocking action that repeated use to keep labor in abeyance may 
produce constipation and even bladder atony. The patient tends to accept 
these side effects without complaint, however, when it is realized that the medi- 
cation may prove to be a means of preventing premature delivery. Dibuline 
was used only as needed to stop contractions and not as a preventive measure. 
No abnormalities, either maternal or fetal, were noted as a result of the ad- 
ministration of Dactil or Dibuline. 


UP TO 32 WKS. ABOUT 34 WKS. 


ABOUT 37 WKS ABOUT 40 WKS 


2-1-2 


Fig. 2.—Cervix of a typical multigravida. 


Results 


This report covers 76 patients who have been treated in private practice 
with Dactil during 81 pregnancies, all of them considered probable candidates 
for premature delivery. Fifty-seven of these patients had been followed prior 
to the Dactil study for a total of 102 pregnancies and had been given whatever 
therapy seemed best at the time, such as hormones, bed rest, and sedation. 
These same 57 patients have now been observed under Dactil therapy during 
62 additional pregnancies which included 6 pairs of twins and one set of 
triplets. 


Dactil therapy was initiated routinely and continued through the thirty- 
ninth week of gestation or until delivery under any one or more of the follow- 
ing conditions: 1. Cervical dilatation and/or thinning before the thirty-second 
week of gestation. 2. A definite history of premature delivery or spontaneous 


abortion. 3. Diagnosis of multiple pregnancy. 4. Uterine cramping or bleed- 
ing. 


The relationship between premature dilatation of the cervix and premature 
delivery has been previously noted. This relationship is borne out by Table I, 


*Merck Sharp and Dohme Laboratories. Dibuline is available only in the injectable 
form in 5 c.c. multiple-dose vials containing 25 mg. per cubic centimeter. 
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covering 39 patients with a total of 109 pregnancies. In pregnancies prior to 
Dactil therapy there were 21 abortions; 18 cases of premature dilatation of 
the cervix; and only 30 of normal dilatation. The data in this table are signifi- 
cant. The patients selected were those who had had continued difficulty in 
bearing full-term living infants and who had been treated previously with 


ae whatever drug was at hand. Discounting the abortions, in the 30 cases of nor- 
4 mal dilatation the infants averaged 7 pounds, 2 ounces in weight, whereas in 
3 the 18 cases of premature cervical dilatation they averaged only 5 pounds, 
834 ounces. 

1 . TABLE I. OBSTETRICAL HisTorRY OF 39 PATIENTS RELATED TO WEIGHT OF BABIES 

PREGNANCIES 

q ay PRIOR AVERAGE WITH DACTIL AVERAGE 

Nay PREGNANCIES WEIGHT OF BABIES THERAPY WEIGHT OF BABIES 
q ‘ee: Abortions 21 1 

ae ae Normal dilatation* 30 7 pounds, 2 ounces 3 6 pounds, 914 ounces 
. . Premature dilatation 18 5 pounds, 834 ounces 36 6 pounds, 11 ounces 
4 nee Total pregnancies 69 40 

* a *Dilatation began at 32 weeks or later. 

F + In contrast, in the same 39 patients who later received Dactil therapy dur- 


ing their 40 pregnancies, 36 of which were accompanied by premature dilatation 
of the cervix, the mean weight of the babies was 6 pounds, 11 ounces. Also, 
the mean weight of the babies delivered by the 3 patients who had no premature 
dilatation of the cervix was 6 pounds, 914 ounces. There was only one abor- 
tion in this group. Thus, patients with premature dilatation of the cervix 
when treated with Dactil gave birth to babies with a mean weight 1 pound 
higher than with previous management. 


TABLE II. OBSTETRICAL HISTORY OF 57 PATIENTS RELATED TO WEIGHT OF BABIES 


PREGNANCIES 
WITH DACTIL 


AVERAGE PLUS AVERAGE 
PRIOR WEIGHT OF DIBULINE WEIGHT OF 

PREGNANCIES BABIES THERAPY BABIES 
Abortions 36 1 
Normal dilatation* 44 7 pounds, 144 ounces 4 6 pounds, 1134 ounces 
Premature dilatation 27 5 pounds, 11 ounces 57 6 pounds, 7 ounces 
Total pregnancies 107 62 < 

*Dilatation began at 32 weeks or later. 


Table II presents data from Table I and includes an additional 18 patients 
who were treated with oral Dactil plus Dibuline. Again, the large number of 
abortions (36) and premature dilatations (27) is obvious. Also, the difference 
between the birth weights resulting from pregnancies with normal dilatation 
(7 pounds, 1144 ounces) as compared to those where dilatation oecurred pre- 
maturely (5 pounds, 11 ounces) is appreciable. In the group treated with the 
anticholinergic drugs, 57 patients in whom the cervix dilated prematurely had 
babies with a mean weight of 6 pounds, 7 ounces, as against a mean weight of 
5 pounds, 11 ounces of the 27 infants delivered by the same mothers previously 
without anticholinergic treatment. Again there was only one abortion in the 
group who received anticholinergic drugs. 

Table III includes all the 76 patients treated with Dactil and Dactil plus 
Dibuline. It is a composite of the same 57 patients discussed above, plus an 
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additional 19 patients whose previous pregnancy histories were unavailable. 
It is notable that 68 pregnancies with abnormal premature dilatation resulted 
in babies averaging 6 pounds, 81% ounces in weight following therapy. This 
is even more important from the standpoint, as previously mentioned, of the 
extreme likelihood of premature delivery in all these cases. Six pounds, eight 
and one-half ounces is a very respectable average birth weight for these babies. 


TABLE III. OBSTETRICAL HISTORY OF PATIENTS TREATED WITH DACTIL AND/OR 


DIBULINE 


AVERAGE DACTIL- AVERAGE 

DACTIL | WEIGHT OF DIBULINE WEIGHT OF TOTAL 

TREATED BABIES TREATED BABIES TREATED 
Abortions 1 0 1 
Normal 9 6 pounds, 3 7 pounds 12 6 pounds, 
dilatation* 14% ounces 1434 ounces 
Premature 44 6 pounds, 24 6 pounds, 68 6 pounds, 
dilatation 12 ounces 3 ounces 814 ounces 
Total 54 27 81 
pregnancies 
Total 53 26 76 
patients 


*Dilatation began at 32 weeks or later. 


Table IV presents all cases of multiple pregnancies (7) treated by the 


author since initiation of Dactil therapy. These pregnancies were treated with 
Dactil from the time of diagnosis of multiple pregnancy until delivery. 


TABLE IV. MULTIPLE BIRTHS OF DaAcTIL-TREATED PATIENTS 


CERVICAL 
DILATA- DACTIL 
TION THERAPY | GESTA- 
PA- BEGAN BEGAN TION BABY 1 | BABY 2 BABY 3 

TIENT | (WEEKS) | (WEEKS) |(WEEKS) | POUNDS | OUNCES | POUNDS | OUNCES | POUNDS | OUNCES 
K. B. 16 33 40 5 15 6 is. 6 o 
P. M. 19 19 38 7 814 7 5 

M. MeG. 36 36 39 5 4 5 1 

C.. F. ae 30 36 4 7 4 12 

M. M.* 21 29 36 5 3 5 7 

m. tt 26 33 38 5 11 5 11 

L. M. 20 29 37 7 3% 7 9 


*Also given dibuline. 
Cesarean section. 


M. M. and B. L. had both Dactil and Dibuline. M. M. had spontaneous 
rupture of the membranes 4 weeks prior to delivery. She was maintained at 
bed rest in the hospital and treated with antibiotics, Dactil, and Dibuline. In 
the case of C. F., labor began and she was delivered 24 hours after the spon- 
taneous rupture of the membranes in spite of the treatment. In the case of 
M. McG., Dactil was not started until the thirty-sixth week, because she failed 
to come in for earlier care. 


While statistics are valuable and revealing, they sometimes fail to portray 


the complete picture. Some interesting observations appeared which are not 
adequately illustrated by the statistical tables. 


A typical case is that of J. C., hospital laboratory technician. Her first pregnancy at 
age 27 appeared normal in every way until, at routine examination at the twenty-second 
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week, the cervix was found to be dilated 1 cm. at the external os and to be 4 cm. in thick- 
ness. By the twenty-sixth week she was having recognizable uterine contractions and the 
cervix was 2-2-3. She was advised to stay in bed at least one-half hour out of each hour dur- 
ing the day. By the thirtieth week the cervix was 2-2-2. She was still having some uterine 
contractions. At the thirty-third week the cervix was dilated 3-3-2, the head was presenting 
and engaged in the pelvis. Uterine contractions were continuing. She was advised to start 
complete bed rest. At the thirty-ninth week the cervix was dilated 5-5-0.5. At the fortieth 
week she went into spontaneous labor, and after 2 hours, 20 minutes of mild labor delivered 
a 7 pound, 4% ounce boy. 

With her second pregnancy at the age of 29, she was first seen at the sixteenth week at 
which time the cervix was already dilated 1-1-4 and she was complaining of uterine con- 
tractions. She was advised to start bed rest one half hour out of each hour. In spite of 
this, by the twentieth week, the cervix was 2-2-3 and contractions were continuing, so she 
was placed on complete bed rest. At the twenty-seventh week, the cervix was 4-4-1 with the 
head engaged in the pelvis. Labor started spontaneously at 35 weeks with spontaneous 
rupture of the membranes. Delivery followed 2 hours and 20 minutes of mild labor. The 
baby girl weighed 5 pounds, 14 ounces. 

At age 30, one year later, she had a spontaneous abortion at 6 weeks. At age 33 she 
was seen at the fourth week of gestation complaining of nearly constant cramping. She was 
started on Dactil, 50 mg. four times a day, and advised to take 100 mg. if needed to stop 
the cramping. The cervix was 0-0-4. At the eighth week the cervix was 0.5-0-4 and she 
was having occasional cramps, but stated they were quite well controlled as long as she 
continued her Dactil. At the twenty-first week the cervix was 1-0-4. She stated that she 
had occasional cramps which were usually controlled by lying down or by increasing Dactil 
to 100 mg. four times a day. She was advised to continue on the 100 mg. dosage of Dactil 
four times a day. At the twenty-sixth week the cervix was dilated 2-2-2. The patient was 
continuing to do part-time laboratory technician’s work at the hospital and care for her 
two children at home. There were only occasional cramps. By the thirtieth week the cervix 
was dilated 3-3-1. She now stated she had been lying down off and on during the day but 
was continuing to cook and care for her family. At the thirty-seventh week, the patient 
noted slow leakage of amniotic fluid. She was hospitalized and placed at bed rest. Dactil 
was continued, and antibiotics were given prophylactically. ‘Twenty-four hours later spon- 
taneous labor began, and after 2 hours and 40 minutes, a boy weighing 6 pounds, 12 ounces 
was delivered. 


Statistically, this case shows a baby nearly a pound larger and 2 weeks 
more mature with Dactil therapy than the previous baby. A fact more notice- 
able to the patient, however, is the lack of uterine contractions and the ability 
to continue fairly normal activity in place of forced bed rest for several weeks. 


I believe that the best results of all the study are shown in the cases of the 
7 multiple pregnancies where the sizes of the babies are unusually large. More 
gratifying yet is the fact that, out of the 7 cases, the entire number seen during 
the 2 year study, not one pregnancy or baby was lost. 


Summary 

Routine serial observations of cervical changes throughout pregnancy have 
proved valuable. These studies of cervical changes in conjunction with the 
usual prenatal observations may be used to predict premature labor. Two 
anticholinergic drugs have proved effective in delaying imminent premature 
labor as evaluated in 76 women during 81 pregnancies. Dactil has been used 
as a preventive measure with great success and with no untoward effects. 
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Dibuline may be used in extreme conditions to arrest uterine contractions but 
is limited by the undesirable side effects and parenteral administration. It 
should be limited to hospital use. 
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A STUDY OF 812 GRAND MULTIPARAS 


James H. Netson, M.D.,* anp 
MELVIN W. SANDMEYER, M.D., WASHINGTON, D. C. 


(From the Department of Obstetrics and Gynecology, District of Columbia General Hospital) 


HE purpose of this paper is to review the records of 812 grand multiparous 

patients delivered at the District of Columbia General Hospital from 1951 
through 1955. A grand multiparous woman is defined as having had eight or 
more viable gestations. 

This is a study of a large series coming from a single teaching hospital 
during the period since blood transfusions, antibiotics, and fibrinogen have 
been available. In addition, an accurate comparison has been made with the 


_ ineidence of complications in our over-all clinic group under the same obstetrical 


management. There were no private patients in the series. 


Material 


Of the 19,214 deliveries at the District of Columbia General Hospital dur- 
ing the period studied, there were 812 grand multiparas, an incidence of 4.2 
per cent. In the series and in the over-all clinic group the race distribution was 
the same, 95 per cent Negro and 5 per cent white. Only 53 per cent of the 
grand multiparous patients received prenatal care as compared with 57 per 
cent in the total clinic group. The parity, age, and weight distribution are 
outlined in Table I. 


TABLE I. Parity, AGE, AND WEIGHT DISTRIBUTION AMONG 812 GRAND MULTIPARAS 


Age.— 
Years 22-25 26-30 31-35 36-40 41-46 
% 3 25 ao 28 9 
Parity.— 
Number Vili ix x xi xii Xlii-xvii 
% 38 24 17 10 5 6 
Weight of Patient.— 
Pounds 100-150 151-175 176-200 201-250 251 or more 
% 30 30 22 15 3 


Maternal Complications 


The significant increase in maternal complications in the grand multiparous 
patients as compared to the over-all clinic group is shown in Table II. The 
incidence of abnormal presentations was more than doubled. Twins were al- 
most twice as common. Prolapse of the umbilical cord occurred three times as 
often in the grand multiparas as it did in the over-all clinic group. Placental 
separation was more than three times as frequent. The only 3 patients in the 
series who developed hypofibrinogenemia had abruptio placentae. Nine of the 
20 stillbirths occurred in association with abruptio placentae. 


*Present address, U. S. Naval Hospital, Beaufort, S. C. 
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TABLE II. COMPARATIVE STATISTICS OF MATERNAL COMPLICATIONS 


812 GRAND 19,214 PATIENTS IN 
| MULTIPARAS GENERAL CLINIC GROUP 
NO. OF NO. OF 
PATIENTS % PATIENTS % 
Abnormal presentations 63 7.8 751 3.9 
Breech 50 6.2 625 3.3 
Others (transverse 7, compound 3, face 3) 13 1.6 126 0.7 
Twins 21 2.6 284 1.5 
Prolapsed cord 7 0.9 51 0.3 
Antepartum bleeding 
Placental separation 24 3.0 167 0.9 
Placenta previa 5 0.6 154 0.8 
Postpartum hemorrhage (500 c¢.c. or more) 19 2.3 291 1.5 
Atony 11 1.4 143 0.7 
Others (retained placental fragments 5, 
retained placenta 2, rupture of uterus 1) 8 1.0 148 0.8 
Cesarean sections 31 3.8 539 2.8 
Cesarean sections in multiparas for other 
than repeat section 24 3.0 195 1.0 
Hypertensive vascular disease 179 22.1 2,459 12.8 
Puerperal morbidity 24 3.0 778 4.0 
Maternal death 1 0.1 18 0.09 


There were 2 postpartum hysterectomies in the grand multiparous group. 
Both of these patients had placental separation. One had massive postpartum 
hemorrhage and the other had a rupture of the uterus following a breech ex- 
traction. One other rupture of the lower uterine segment was diagnosed on 
vaginal examination following a difficult delivery of a 10 pound, 5 ounce infant, 
but no surgical treatment was required. 


Contrary to expectation, the incidence of placenta previa was no higher 


than in the general clinic group. The incidence of postpartum hemorrhage 
due to atony was doubled. 


Eliminating the repeat cesarean sections from the grand multiparas and 
total clinie groups, the incidence of cesarean sections in the grand multiparas 
was three times that in the general clinic multiparas. The indications for 
the 31 cesarean sections performed are listed in Table III. It is noted that 
grand multiparity is no guarantee against cephalopelvie disproportion as shown 
by the 4 cesarean sections done for that indication. 


TABLE IIT. INDICATIONS FOR CESAREAN SECTION IN 31 GRAND MULTIPARAS 


Abnormal presentation (transverse 4, face 3, large breech 2) 
Repeat cesarean section 

Cephalopelvic disproportion 

Placenta previa 

Placental separation 

Prolapsed cord 

Conglutination of the cervix 

Severe pre-eclampsia 


The duration of labor was under 6 hours in 48 per cent of the grand multip- 
aras, but more than 12 hours in 22 per cent. 


Postpartum morbidity was about the same as in the general clinic group. 
Hypertensive vascular disease was present in 179 of these 812 grand multip- 
aras or in 22.1 per cent of the series, almost twice the incidence in the general 
clinie group. Obesity was a common problem, since 18 per cent of these pa- 
tients weighed over 200 pounds. Table IV shows the correlation between 
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obesity and hypertensive vascular disease and also shows the increased percent- 
age of hypertension in the older age group. It appears that grand multiparity 
was a factor in hypertensive vascular disease since, in all age groups considered, 
the incidence of hypertensive vascular disease was substantially greater than 
the clinic average of 12.8 per cent. This could not be proved, however, since 
equivalent age groups of the general clinic patients were not studied separately. 
There were no patients with eclampsia among the grand multiparas. It was 
impossible to ascertain accurately whether or not the patients with essential 
hypertension had some superimposed pre-eclampsia. 


TABLE IV. HYPERTENSIVE DISEASE IN THE 812 GRAND MULTIPARAS RELATED TO AGE AND 


WEIGHT 
Age.— 
Years Under 31 31-35 36-40 41 plus 
Incidence of H.V.D. 17% 22% 26% 28% 
Weight.— 
Pounds 100-150 151-175 176-200 More than 200 
Incidence of H.V.D. 14% 22% 24% 36% 


One maternal death occurred in the group of grand multiparas, that of 
an obese, asthmatic patient who was delivered spontaneously, but who then re- 
quired intrauterine examination for postpartum bleeding. During the general 
anesthesia for that procedure, the patient became cyanotic and died. The 
autopsy findings confirmed the clinical diagnosis of death, from anesthesia in 
a patient with chronic asthmatic bronchitis, emphysema, and pulmonary con- 
gestion. 

Fetal statistics are compared with those of the general clinic group in 
Table V. The incidence of stillbirths was almost twice as high among the grand 
multiparas. There was a significant increase in the incidence of large babies, 
i.e., those weighing 9 pounds and over. Premature babies occurred slightly 
less commonly than in the general group. 


TABLE V. COMPARATIVE FETAL STATISTICS 


GENERAL CLINIC GROUP 
(10,195 INFANTS 3 
GRAND MULTIPARAS POUNDS AND OVER 
(820 INFANTS 3 DURING 1951 AND 
POUNDS AND OVER) 1952) 
No. | % NO. | % 
Term living infants, 5% to 9 pounds 672 82.0 8,700 85.3 
Large living infants, 9 pounds and over 56 6.8 301 3.0 
Premature living infants, 3 to 54% pounds 72 8.8 1,061 10.4 
Stillborn fetuses 20 2.4 133 1.3 
Comments 


Obstetrical complications are increased by grand multiparity. Although 
maternal mortality in the grand multiparas has been reduced in recent years,° 
it follows that maternal risks must be greater than for the general clinie group. 
Various authors have shown some differences in the incidence of specific compli- 
eations. Schram® found no increase in the malpresentations in his review of 
grand multiparas. In contrast Peckham‘ showed that transverse lie was ten 
times as common in the para x as in the primigravida. In our series all mal- 
presentations taken together were increased twofold when the incidence in grand 
multiparas was compared with that in the general clinic, Peckham found that 
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the incidence of placenta previa increased directly with parity. In the present 
study there was no increase of placenta previa over the clinic incidence. Pre- 
mature separation of the placenta occurred in 3 per cent of the grand multiparas 
or more than three times the incidence in the clinic as a whole. This constitutes 
one of the most serious complications of grand multiparity. 


Another serious complication reported among the grand multiparas was 
rupture of the uterus,’ although this was encountered only once in our series. 
Our observations made at the time of vaginal hysterectomy in patients who 
had borne eight or more viable babies may be relevant. A blunt probe or 
curette could be passed through the uterine wall with little resistance either 
at the time of diagnostic curettage or immediately after the uterus was removed. 
Microscopie sections showed the myometrium largely replaced by hyalinized in- 
voluted blood vessels. The myometrium surrounding these vessels contained 
little elastic tissue. The myometrium of grand multiparas is probably weak- 
ened and may be liable to rupture during subsequent pregnancies. The ab- 
normal stress of labor associated with malpresentations such as transverse lie 
would appear particularly hazardous. 

Other complications in these grand multiparas were in keeping with those 
found in earlier studies.? *7>® The incidence of twins, prolapsed cord, post- 
partum hemorrhage, large babies weighing over 9 pounds, and stillbirths was 
found to be about twice that of the general clinic population. The incidence of 
primary cesarean section in the grand multiparous patient was increased three- 
fold. Abnormal presentation, cephalopelvie disproportion, and placenta previa 
were the most common indications for abdominal delivery. Pre-existing hy- 
pertensive disease commonly occurs with grand multiparity.* 7 Age and obesity 
as well as parity are probable associated factors in this increased incidence of 
chronie hypertensive disease. 


From this study several therapeutic suggestions concerning the manage- 
ment of grand multiparous patients seem justified : 


1. Because of the hazard of malpresentation, vaginal examinations should 
be done promptly whenever there is any doubt concerning the presenting part. 
It is desirable to perform these examinations in a delivery room equipped for 


emergency cesarean section since transverse lie and prolapse of the cord may be 
encountered. 


2. Inadequate progress in labor justifies x-ray pelvimetry. Even with 
normal pelvic dimensions however, abdominal delivery may be indicated, for 
excessive-sized fetuses are common in the grand multiparous mothers.? Multi- 
parity and especially grand multiparity are no insurance against true cephalo- 
pelvic disproportion. Prompt recognition and early abdominal delivery may 
increase survival of these excessive-sized infants. 

3. To prevent postpartum atony and bleeding, it is suggested that an in- 
travenous infusion be started when the patient is taken to the delivery room 
and that Pitocin be added after delivery of the fetal shoulders and continued 
for a few hours post partum. It is also suggested that blood be made available 
for all grand multiparous patients prior to delivery. 

4. Diagnostic dilatation and curettage should be performed with extreme 


gentleness in grand multiparas since the uteri of these patients are easily per- 
forated. 


Summary 
Eight hundred and twelve cases of grand multiparity from a single clinic 


have been reviewed. Maternal and fetal hazards have been studied. Some 
suggestions have been made regarding therapy. 
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GAUCHER’S DISEASE COMPLICATING PREGNANCY 


H. MELviIn RapMANn, M.D., BALTIMORE, MD. 


(From the Obstetrical Department of the Sinai Hospital of Baltimore) 


N 1953 Bromberg, Toaff and Diengott? searched the literature for reports of 
Gaucher’s disease complicating pregnancy but failed to find a single case. 
They reported their own findings in 7 women with this disease who had 13 
recorded pregnancies. Also in 1953, Logan* reported a case of Gaucher’s disease 
complicated by thrombocytopenia and pregnancy. A careful search of the liter- 


ature as well as various personal communications has given us no additional in- 
formation. 


Since Gaucher’s description of this entity (1882), which he characterized 
as ‘‘idiopathie hypertrophy of the spleen without leukemia,’’ a great deal has 
been learned of the underlying processes. 

The disease occurs predominantly in the Chinese, Japanese, Jewish, and 
Negro races. Females are affected more often than males. The process is dis- 
tinguished by the presence of special cells in the spleen, liver, lymph nodes, and 
bone marrow. In these cells the cytoplasm exhibits a distinct appearance caused 
by the presence of a special lipid called kerasin. 

The most significant clinical sign is progressive enlargement of the spleen, 
which may reach huge proportions. There are two known forms of this disease. 
The acute infantile form occurs in the very young and has a rapidly fatal course. 
Difficulty is encountered in differentiation from Niemann-Pick and Tay-Sachs 
diseases because of the frequently associated neurological signs and symptoms. 
The chronic form may start early or at any age thereafter and is compatible with 
life. 

The hereditary nature of Gaucher’s disease is still a matter of discussion. Of 
the known eases recorded in the literature only one third may be regarded as 
familial. The inheritance is considered to be through a dominant characteristic 
upon a vertical plane. Several siblings of a specific family may have the disease, 
yet no recognized involvement may be found in their parents or offspring. 


Case Report 


A 26-year-old white woman was first seen in July, 1955. She had been married for 
5 months. Her menstrual periods had always been regular, beginning at the age of 11, 
occurring every 28 days, and lasting from 2 to 4 days. The last regular period occurred 
on May 8, 1955, thus giving an estimated date of confinement of Feb. 15, 1956. 

She had been born in Germany, of Jewish parentage, but at the age of 8 had migrated 
with her family to the United States. At the age of 11 she was admitted to the Mt. 
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Sinai Hospital in New York City with the diagnosis of Gaucher’s disease. At the same 
time her younger sister was admitted to the hospital with the same ailment. The remain- 
ing members of the family underwent a thorough investigation but no further stigmas of 
the disease were revealed. The younger sister has since married and has produced normally 
a child who to this date shows no evidence of Gaucher’s disease. 


Upon initial physical examination the patient was found to be moderately thin but 
well developed. She had neither myopia nor a malar flush. The heart and lungs showed 
no abnormalities. Examination of the abdomen showed evidence of a marked enlargement 
of the spleen. The latter could easily be palpated for 17 cm. below the costal margin, 
was regular, nontender, and mobile. The liver was just palpable. The pelvic examination 
confirmed the fact of an early pregnancy. 


The laboratory data followed the general picture found in Gaucher’s disease. The red 
blood cell count was 3.92 million with 10.4 Gm. of hemoglobin and a hematocrit of 31 per cent. 
The white blood cell count was 2,000, with 62 per cent polymorphonuclear leukocytes and 
5 per cent monocytes. An x-ray examination of the bones of the lower extremities dis- 
closed flattening of the head of the left femur, believed to be consistent with the clinical 
diagnosis of Gaucher’s disease. The marrow obtained by sternal puncture showed the 
presence of Gaucher’s cells. 


The patient’s antepartum course was uneventful. She went into labor spontaneously 
at term and after 12 hours was delivered by low forceps of a live male child weighing 
7 pounds, 6 ounces. The immediate postpartum course was also uneventful. On the third 
day post partum, however, she had an episode of profuse vaginal bleeding. This was readily 
controlled by transfusion of 500 ¢.c. of citrated blood. The ensuing course was without 
incident. Repeated and extensive study of the infant has failed to reveal any evidence of 
Gaucher’s disease. 


Comment 


In Bromberg’s experience, there was little or no interference with the 
growth of the uterus despite the enormous enlargement of the spleen. This was 
true in our case. Further study of the records disclosed that hemorrhagic acei- 
dents, toxemia, and dystocia were no more prevalent in patients with Gaucher’s 
disease than in others. 

It is impossible to reach decisive conclusions on this subject since compara- 
tively few patients have been studied. The occurrence of extensive bleeding 
during pregnancy forced Logan* to perform a therapeutic abortion on his 
patient. Although the postpartum course was uneventful, a splenectomy was 
performed in order to produce improvement in the blood picture. Previous 
observations of patients with Gaucher’s disease showed that splenectomy offered 
no help in altering anemia and thrombocytopenia, and did not cause any arrest 
in the progression of the disease. 

Generally speaking, it appears that Gaucher’s disease presents no compli- 
eating factor to a pregnancy. In turn, it can also be stated that pregnancy 
causes no deleterious effect upon this disease. It seems plausible that the study 
of more cases might eventually prove that such enormous enlargement of the 
spleen could interfere with the growth of the uterus. The presence of severe 
anemia, leukemia, and thrombocytopenia is certainly conducive to some hemor- 
rhagie accident following the expulsion of the products of conception. 

Until more of these cases are studied, analyzed, and reported there can 
be no conclusive answer to these problems. — 
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ACUTE PANCREATITIS COMPLICATING 
PREGNANCY AND THE PUERPERIUM 


Daviw F. WotTerR, Captain USAF (MC), anp 
RussEL_ R. DE ALVAREZ, M.D., SEATTLE, WASH. 


(From the Department of Obstetrics and Gynecology, University of Washington School of 
Medicine, and from King County Hospital) 


CUTE pancreatitis is an uncommon complication of pregnancy. In a re- 

view of the world literature in 1951, Langmade and Edmondson’ reported 
53 cases and added 8 eases which occurred in 34,791 deliveries at the Los Angeles 
County Hospital; one additional case was added from a review of 40,394 
autopsies. Only the cases diagnosed ante partum or within 6 weeks post partum 
were included. In their 9 cases, the onset of symptoms occurred in each of 
the three trimesters with equal frequency. 

Coffey? reported 4 cases in the hospitals affiliated with Georgetown Uni- 
versity during a 5 year period. All their cases occurred during the third tri- 
mester of pregnancy. Hanlon and Austin* reported a case in which the diagno- 
sis of acute pancreatitis was made during the seventh month of gestation. Ja- 
cobs* recently reported a case in which the diagnosis was made during the 
first trimester of pregnancy. Parrish and Richardson® recently reported a 
ease in the third trimester of pregnancy. Their case was very severe and ex- 
hibited classical tetany associated with a serum calcium of 5.2 mg. per cent. 


A direct relationship between pregnancy and pancreatitis has not been 
established. No known physiologic changes of pregnancy have ever been 
strongly implicated in the etiology of pancreatic disease. The effect of acute 
pancreatitis on pregnancy has not been clearly shown. The mortality rate 
when the two conditions are associated has not been observed in large enough 
numbers to be conclusive. It appears that the lessened mortality rate in recent 
cases reflects improved diagnosis and management. In the 9 cases reported by 
Langmade and Edmondson only one was fatal. The survival of Parrish and 
Richardson’s critically ill patient lends support to the contention that preg- 
nancy makes pancreatitis no more lethal. 

The outcome for the fetus in pregnancy complicated by acute pancreatitis 
cannot be predicted on the basis of experience... The survival of several in- 
fants, both premature and full term, indicates that pancreatitis in the mother 
need not be fatal to the fetus. Recently attention to acute pancreatitis occur- 
ring during the puerperium has been emphasized and several cases have been 
reported.» * In the 53 cases reviewed by Langmade and Edmondson, the 
frequency of occurrence in the puerperium was emphasized. Thirty-nine of the 
53 cases occurred post partum . 
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The difficulty encountered in the diagnosis of acute pancreatitis in preg- 
nancy undoubtedly accounts in part for its rarity. This difficulty in diag- 
nosis is also apparent in cases of acute pancreatitis not associated with preg- 
nancy.® 

Acute pancreatitis is usually considered to be a mildly edematous or a 
necrotic hemorrhagic disease process of the pancreas. ?° The two may be 
seen together pathologically and are thought to represent different degrees of 
severity of the same disease. Emphasis has shifted away from cholelithiasis 
as the antecedent disease in all forms of pancreatitis. Alcoholism, duodenal 
ulcer, trauma to the pancreas, mumps, or other viral infections are now thought 
to play an etiological role. Sachar and Probstein'™ pointed out that patients 
may develop pancreatitis while dying from some other cause. 

Serum amylase and urinary diastase levels are not necessarily correlated 
with the severity of the disease nor with the prognosis.12 The pancreas with 
moderate necrosis of the acini or with little hemorrhage may show ducts con- 
taining clear secretion; under these circumstances enzymes are produced re- 
sulting in high serum amylase levels. An almost completely necrotic pancreas 
with massive thrombosis of the pancreatic and splenic veins would be incapable 
of producing an elevated amylase. In severe attacks of acute pancreatitis the 
serum amylase level could have returned to normal prior to the time that the 
amylase determination was taken. The liberation of lipase from the diseased 
pancreas into the abdominal cavity causes digestion of fat with the production 
of calcium soaps. The resulting depletion of circulating calcium may be 
marked and severe. Edmondson and associates’? showed that in 19 of 27 
patients with acute pancreatitis the serum calcium level was below 9 mg. per 
cent at some time between the first and the ninth day of the illness. Calcium 
levels of below 7 mg. per cent often indicate a poor prognosis and severe 
necrosis of the gland. ; 


Caution in the interpretation of serum amylase and urinary diastase 
determinations should be exercised if morphine has been given. Morphine has 
been shown to cause spasm of the sphincter of Oddi with obstruction of the 
pancreatic drainage.'® To a lesser extent other analgesics are thought to have 
a similar action. 


Because of the rarity of acute pancreatitis in association with pregnancy 
and the complicated differential diagnosis, special attention must be given 
to the important factors in diagnosis and management. In order to focus on 
these features, the following case is reported. 


Case Report 


Present Illness.—Mrs. P, O., No. 325562, a 22-year-old, registered white woman, para 
i, gravida ii, was admitted to the Hospital on Jan. 25, 1955, with a chief complaint of 
chills, fever, vomiting, and right flank pain of 2 days’ duration. Her last normal menstrual 
period occurred on April 25, 1954, and the expected date of confinement was Jan. 30, 1955. 
For 2 days prior to admission she had noted malaise, coryza, and cough. The cough was 
accompanied by increased urinary frequency with occasional burning and with terminal 
dysuria; she denied hematuria. For one day prior to admission she had noted severe right 
flank pain. The paroxysms of coughing were so severe as to culminate often in the vomiting 
of recently eaten food. 
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For several months prior to admission she had been drinking alcoholic beverages to 
the point of frequent intoxication. She had noted epigastric burning associated with these 
bouts of drinking. She denied hematemesis and intolerance to fatty foods. 

She had had a normal full-term spontaneous delivery of an 8 pound living, female 
infant in June of 1951. Following the delivery her menstrual periods had remained ir- 
regular until the onset of the present pregnancy. Her usual weight was 160 pounds. During 
the early portion of her pregnancy she felt well except for the epigastric distress associated 
with consumption of alcoholic beverages. 

She was first seen in our prenatal clinic on Jan. 5, 1955. Her weight was 176 pounds 
and blood pressure 106/70. She appeared well and had no unusual complaints. The sero- 
logic test for syphilis was negative. Urinalysis showed no albumin and no sugar. The 
hematocrit was 39 per cent. She was subsequently seen on Jan. 21, 1955, at which time 
her weight had decreased to 172 pounds as a result of restriction of caloric intake. Urinalysis 
showed 30 mg. per cent of protein. She was not seen again until her present admission. 


Past History.—The patient’s general physical condition had always been good. She 
had had childhood chicken pox, measles, and mumps. She denied rheumatic fever, scarlet 
fever, pneumonia, and tuberculosis. She denied symptoms referable to the cardiovascular 
system. Aside from the epigastric distress, as noted in the present illness, there were no 
symptoms referable to the gastrointestinal system. She had never had jaundice, abnormally 
colored stools, nor melena. 


Family History.—The patient’s father died at age 60 of a ‘‘stroke.’’ Her mother, 
aged 60, was living and well. One brother and 4 sisters were living end well. Her first 
child was living and well. 


Physical Examination on Admission.—Her temperature was 102° F., pulse 108, respira- 
tions 20 per minute, blood pressure 106/60, weight 174 pounds. She was noted to be a 
moderately obese, acutely ill young white woman. She was mildly dehydrated, The posterior 
pharynx was slightly injected. Examination of the chest showed rare inspiratory wheezes, 
best heard over both lower lung fields. The heart rate and rhythm were regular at 108 per 
minute. The sounds were normal and no murmurs were heard. Abdominal examination 
showed no surgical scars. The uterine fundus was enlarged to 32 em. above the 
examination showed no surgical sears. The uterine fundus was enlarged to 32 em. above the 
symphysis pubis, and a single fetus was palpable in the occiput right transverse position. 
There was slight tenderness in the mid upper abdomen and there was very pronounced right 
costovertebral angle tenderness. Bowel tones were present and slightly hyperactive. 

Rectal examination disclosed the presenting part to be floating. The cervix was soft, 
not dilated, and was 50 per cent effaced. Pelvic measurements demonstrated a gynecoid pelvis. 


Laboratory Examination on Admission.—The serologic test for syphilis was negative. 
The patient was Rh positive. The hematocrit was 35 per cent. The leukocyte count was 
15,500 (59 per cent polymorphonuclear leukocytes, 20 per cent stab forms, 19 per cent 
lymphocytes, 2 per cent monocytes). A catheterized specimen of urine was cloudy and 
amber in color, with pH 6.0; microscopic examination showed 1 red blood cell per high- 
power field, 50 to 70 white blood cells per high-power field, and many rods. Culture of a 
urine specimen taken on admission grew coli-aerogenes bacteria sensitive to tetracycline, 
Chloromycetin, streptomycin, and Gantrisin. The blood urea nitrogen was 17.8 mg. per cent; 
the plasma carbon dioxide was 12 mM. per liter; sodium 133 mEq. per liter; chloride 99 mEq. 
per liter; potassium 3.5 mEq. per liter. A chest x-ray was normal. 


Course in the Hospital—On admittance, the diagnosis of acute pyelitis complicating a 
term intrauterine pregnancy was made. The patient was treated with intravenous tetra- 
eycline, 500 mg. per 1,000 ¢.c. of 5 per cent glucose in water. On the morning follow- 
ing admittance the temperature was 101° F. Analysis of a catheterized urine specimen 
was repeated and was very little changed. 

Even though the patient appeared improved clinically, and the costovertebral angle 
tenderness had decreased, the vomiting had persisted. Cultures of blood drawn on Jan. 
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26, 1955, her first full hospital day, grew coli aerogenes bacteria with the same sen- 
sitivity to antibiotics noted in the urine culture. An intravenous pyelogram showed 
no visualization on either side in the 5 and 20 minute films; 1 hour films were not taken. 
For her first 5 hospital days she remained febrile with frequent vomiting. Because of 
continued vomiting, on Jan. 31, 1955, chlorpromazine, 25 mg. intramuscularly, was ad- 
ministered for 2 doses at 6 hour intervals. When she exhibited no vomiting on the 
subsequent day, chlorpromazine was discontinued. 

On Feb. 1, 1955, the sixth hospital day, she went into spontaneous active labor and 
after 2 hours and 30 minutes delivered a 6 pound, 3% ounce living male infant with no 
immediate complications. The blood pressure 1 hour post partum was 105/70. She was 
returned to the postpartum ward and continued on intravenous fluids with intravenous 
tetracycline in dosage of 500 mg. every 6 hours. 
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Delivery POST PARTUM DAYS 


Fig. 1.—Illustrates the laboratory aids in the diagnosis and management of pancreatitis. 
Note the absence of hematocrit response to whole blood transfusions. From the fourteenth 
to the thirtieth postpartum day no significant change occurred in laboratory findings. 


During the night of the day of delivery and the morning of the first postpartum 
day, vomiting again became frequent and severe. The vomitus was noted to be guaiac 
positive, although gross blood was not seen. Her blood pressure slowly dropped to a 
low of 64/40 on the first postpartum day, with a rise of the pulse to 104 per minute. 
She became noticeably disoriented with hyperventilation. At this time, the hematocrit 
was 44 per cent, representing a rise, without transfusion, from the antepartum level of 
31.5 per cent. The serum sodium was 140 mEq. per liter; chloride 102; potassium 6.6; 
and carbon dioxide 10 mM. per liter. The blood urea nitrogen had risen to 44 mg. per cent. 
The fasting blood sugar was 42 mg. per cent with 5 per cent glucose in water running. 
The total bilirubin was 2.9 mg. per cent; the icteric index was 15. The postpartum 
weight of 72.57 kilograms (159.7 pounds) did not change during the first postpartum day. 

The immediate treatment of the hypotension and tachycardia was supportive. 
Continuous 5 per cent glucose in water was administered intravenously. The blood pres- 
sure was supported at levels of 90/50 by addition of 20 mg. Neo-synephrine to each 
1,000 ¢.c. of intravenous solution. Tetracycline was also continued intravenously, 
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On the morning of Feb. 3, 1955, the second postpartum day, the previously noted 
disorientation was more severe. General neurological examination and examination of 
the spinal fluid were within normal limits. The guaiac-positive emesis continued and 
she first complained of marked upper abdominal pain at this time. A clinical diagnosis 
of pancreatitis was first suspected and a serum amylase determination was obtained and 
found to be greater than 600 modified Somogyi units (normal King County Hospital up to 
150 units). The serum calcium was 6.9 mg. per cent. Total bilirubin 3.3 mg. per cent; icteric 
index 30. On this day, in addition to supporting the blood pressure with Neo-Synephrine, 
500 ¢.c. of whole blood was given (Fig. 1). 
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Fig. 2.—Clinical response to therapeutic dosage of the antibiotics. Oral and _ parenteral 
routes of administration are not separately noted. 


From the third to the sixth postpartum day her condition deteriorated. Jaundice 
was progressive and deepening and it was necessary to support the blood pressure with 
Neo-Synephrine and whole blood. Treatment consisted of gastric suction; intramuscular 
Probanthine; intravenous calcium gluconate, and careful fluid and electrolyte manage- 
ment. On the sixth postpartum day, the serum amylase had fallen to 442 units; serum 
caleium was 6.6 mg. per cent. Because of the markedly depressed serum calcium and her 
failure to respond clinically, it was felt that her prognosis was poor. 

The clinical course from the sixth to the fourteenth postpartum day changed very 
little. She remained deeply jaundiced and with a septic temperature curve. The serum 
amylase fell to 41 units on the tenth postpartum day and the serum calcium rose to 7.1 
mg. per cent. On the eleventh postpartum day a blood culture was obtained that grew 
staphylococcus sensitive to bacitracin and erythromycin, but insensitive to other anti- 
bioties, On the thirteenth postpartum day she was started on a combination of bacitracin, 
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Chloromycetin, erythromycin, and tetracycline (Fig. 2). From the fifteenth postpartum 
day the clinical course reflected slow improvement with the return of blood chemistry 
determinations toward normal. The combined antibiotic therapy was continued until 
the thirty-fifth postpartum day. During this period she was returned to oral intake of 
fluids and food and gradual ambulation. <A resistant anemia was treated with oral iron 
therapy. 

Her further hospital course was one of slow recuperation with antibiotic therapy 
for a subcutaneous abscess in the right buttock, and antibiotic therapy for persistent 
urinary tract infection (Fig. 2). Repeat intravenous pyelograms were normal. An upper 
gastrointestinal x-ray series and a cholecystogram were normal. She was discharged 
home on the sixty-fourth postpartum day. The infant had made normal progress and 
had left the hospital on the seventh day of life. 


Subsequent Course.—After discharge from the hospital the patient continued to feel 
well. She was seen in the postpartum obstetrics clinic on May 11, 1955, at which time 
physical examination was within normal limits, She has undergone a subsequent normal 
pregnancy and on May 25, 1956, was spontaneously delivered of a living, 8 pound, 14 
ounce normal male infant. Her postpartum course was normal. When last seen on July 
14, 1956, she was feeling well and denied symptoms referable to the gastrointestinal 
tract. General examination and pelvic examination were normal. 


Comment 


This patient presented an illness of late pregnancy and the puerperium 
which was severe, complicated, and confusing in its symptomatology, physical 
findings, and clinical course. Along with the case reported by Parrish® 
and the 2 cases reported by Edmondson,” this case represents an exception to 
the rule that serum calcium below 7 mg. per cent carries a fatal prognosis." 
This case also points out the difficulty in establishing a clinical diagnosis of 
acute pancreatitis and the confusion regarding an etiological relationship of 
pancreatitis to antecedent pathology.® 1°11. The coli-aerogenes urinary tract 
infection and the coli-aerogenes septicemia are consistent with the belief that 
pancreatitis can in some instances be caused by blood-borne bacteria, probably 
arising from the urinary tract.'° Acute pancreatitis as a complication of acute 
pyelonephritis has not been previously reported. The association between biliary 
tract disease and pancreatitis has been studied exhaustively, with the conclu- 
sion that the outflowings of bile and pancreatic juices are so closely related 
anatomically and physiologically that one can scarcely be involved in the 
disease without the other.1*1* For many years the association of coliform 
urinary tract infections with septicemia and subsequent jaundice has been 
known.?? 

The severe and persistent antepartum vomiting, shown by our patient, was 
thought to be due to renal infection and septicemia, but in retrospect could 
likely have represented the initial attacks of acute pancreatitis. That the 
patient improved during the antepartum course only to have a severe post- 
partum exacerbation is consistent with the experience of others..* When her 
clinical course had progressed to the point of disorientation and shock, the 
diagnosis of acute pancreatitis was first suspected and the initial serum amylase 
determination was obtained. 

The serum calcium level of 6.6 mg. per cent would indicate that the pan- 
creatitis was severe.” 72 The transient rise in the blood urea nitrogen exhibited 
by our patient illustrates the marked urinary nitrogen loss in pancreatitis due 
to rapid tissue breakdown. The elevated serum potassium bears out the usual 
finding that in severe cases of pancreatitis the potassium is elevated as a 
result of tissue breakdown, while in mild eases of pancreatitis the caleium 
may be low.*? 
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An interesting clinical feature of severe necrotizing pancreatitis is shock. 
Our patient exhibited this clearly, when on the first postpartum day the blood 
pressure fell from 110/80 to 64/40, while the hematocrit rose from 32 to 44 
per cent. The shock responded to whole blood and to vasopressors. In spite 
of whole blood transfusions in the amount of 1,500 e.c., the hematocrit fell from 
44 to 29 per cent over the 12 day period of her most pronounced illness (Fig. 
1). Whole blood is also the most available and most physiologic agent in the 
treatment of the pronounced nitrogen loss that accompanies acute, severe 
pancreatitis. 


CUMULATIVE ELECTROLYTE BALANCES 
INTAKE - (URINE + GASTRIC) 
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Fig. 3.—Accurate analysis of urine and gastric electrolytes was not begun until the first 
postpartum day. The cumulative positive sodium balance likely resulted from an unrecognized 
negative sodium balance at the time of delivery. 


There is general agreement concerning the conservative management of 
acute pancreatitis.” > 1 12 The general objectives in treatment are: inhibition 
of pancreatic secretion, relief of pain, re-establishment of fluid and electrolyte 
equilibrium, treatment of shock, prevention and control of suppurative compli- 
cations, and conservative surgical intervention for the drainage of pancreatic 
cysts or pseudocysts. The need for protein replacement due to the large nitro- 
gen loss in the urine is recognized. Inhibition of pancreatic secretion can 
best be obtained by decreasing the flow of gastric contents into the duodenum. 
This can also be partially obtained by giving intravenous glucose solutions in 
concentrations of less than 5 per cent.1 A vagal nerve depressant, such as 
methantheline (Banthine) is given. Sedation is also helpful. Relief of pain 
ean best be obtained with analgesics other than morphine, so 1s to minimize the 
chance of drug-induced spasm of the sphincter of Oddi. Careful maintenance 
of fluid and electrolyte equilibrium is essential (Fig. 3). As illustrated by the 
fluid balance data in our case, weighing on a special bedside scale is invaluable 
in recognizing cumulative errors that occur in fluid balance (Fig. 4). The 
electrocardiogram has proved useful as an adjunct to maintenance of electro- 
lyte balance. The treatment of shock can best be accomplished by the judicious 
use of whole blood. Intravenous Neo-Synephrine is a valuable aid in some 
eases. Specific antibiotic therapy in the management of suppurative compli- 
cations is imperative. 
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As acute, severe, often fatal recurrences of acute pancreatitis are prone 
to oceur, it appears that the obstetrician is charged with making the diagnosis 
at the earliest opportunity and with assuming the clinical responsibility for 
specific treatment. While mild nausea and vomiting are common in early 
pregnancy, they do not occur in late pregnancy without cause. We feel that 
awareness of acute pancreatitis as a complication of pregnancy and the puer- 
perium should increase the frequency with which the diagnosis is made so 
that proper treatment may be undertaken. 


CUMULATIVE WATER BALANCE 
WATER INTAKE - (URINE + GASTRIC + INSENSIBLE) 


POSITIVE 
BALANCE 


NEGATIVE 
BALANCE 


KILOGRAMS 
3 
| 
| 


© f 456 7 


HOSPITAL DAY POST PARTUM DAY 

; Fig. 4.—The cumulative water balance is shown in milliliters. Any cumulative error 
in water balance may be largely due to clinical estimation of insensible water loss. Note 
that frequent weight determinations with the use of a specially designed scale aid in the 
recognition of the cumulative water balance error. If the clinical estimates of insensible 


loss had been correct, the weight would have decreased by 8 kilograms from the third to 
the eleventh postpartum day. 


Conclusions 


1. Acute pancreatitis occurs in all trimesters of pregnancy and should be 
suspected in all cases of vomiting of pregnancy. 

2. The diagnosis of acute pancreatitis should be considered during preg- 
nancy in the presence of acute abdominal pain, protracted vomiting, circulatory 
collapse, and electrolyte inbalances. 

3. The diagnosis is confirmed by the laboratory finding of elevated serum 
amylase (levels above 200 Somogyi units) and elevated urinary diastase. 

4. Serum calcium is of immediate importance in management and prognosis. 

5. Treatment is of the acute pancreatitis, rather than of the pregnancy, 
and is medical: (a) Nothing per os until the acute phase has subsided; (b) 
continuous gastric suction by nasal tube; (¢c) vagus nerve depressant; (d) 
support of circulatory collapse with whole blood; (e) sedation; (f) eareful 
maintenance of fluid and electrolyte balance; (g) calcium as indicated for 
depressed calcium levels; (h) surgical intervention for drainage of pancreatic 
cysts or pseudocysts; (i) protein replacement for large urinary losses of nit- 
rogen. 
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6. No causative relationship between pregnancy and pancreatitis has been 
demonstrated. 


7. The mortality rate should not exceed that of pancreatitis not associated 
with pregnancy. 


8. When pancreatitis complicates pregnancy, the obstetrician is charged 
with its early diagnosis and specific treatment. 
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THE ETIOLOGY OF DIVERTICULUM OF THE UTERUS 
IN PREGNANCY 


With Report of a Case 


Jack R. Prerce, M.D.,* Vircinia, MINN. 


(From the Department of Obstetrics and Gynecology, Lenont-Peterson Clinic and the Virginia 
Municipal Hospital) 


IVERTICULUM of the uterus in pregnancy is rare. The author has found 
D only 21 eases in the literature.’" It is difficult to know which eases are valid 
because criteria are not well established and some eases are incompletely de- 
seribed. There is confusion between diverticulum and Rudolph’s" ‘‘balloon- 
ing out’’ phenomenon. According to Schickeles’”! criteria, the diverticulum 
must be covered with peritoneum, contain smooth muscle in its wall, contain 
endometrial glands in its wall, he connected by a tract with the uterine cavity, 
and be lined with decidua. Rubovitz’® stated that it must be an ovoid struc- 
ture, 1 to 2 mm. thick, and have a small aperture connecting with the uterine 
corpus. Hess* emphasized the differential diagnosis from uterus bicornis and 
didelphys. He stated that the sae is a diverticulum if it is contiguous with 
the myometrium, has an opening into the uterine cavity, and has no tube or 
round ligament arising from its lateral margins. All cases reported, except 
mine, had either fetus or placenta within the diverticulum. 

In several earlier cases, the sac was densely adherent to surrounding struc- 
tures, including the abdominal wall. Many of the patients were multiparas who 
had had no difficulty in previous pregnancies. Most earlier cases were fatal, 
because of rupture of the uterus, postpartum hemorrhage, or infection after’ 
intrauterine death. 


Mrs. G. H., aged 21 years, had her first child in 1953, followed by an abortion in 
July, 1954. She was first seen on Nov. 15, 1954, with the chief complaint of irregular heavy 
bleeding since the abortion, rather severe lower abdominal pain throughout her periods, pain- 
ful bowel movements during her menstrual periods, and intermittent pain in the right lower 
quadrant. These had all been present for about a year. In August, 1954, she had had an 
appendectomy (elsewhere), but the pain in the right lower quadrant was unimproved. 
Physical examination showed a thin asthenic white woman whose general physical ex- 
amination was essentially normal. Pelvic examination disclosed the uterus to be in third- 
degree retroversion and fixed. There was nodular thickening in the cul-de-sac. The uterus 
was very tender. The left ovary was twice normal size, cystic, prolapsed, and tender. Rectal 
examination confirmed the pelvic findings. Sigmoidoscopic examination was negative. A 
pessary was not tolerated. Knee-chest position and hot douches gave no relief. Several 
courses of premenstrual testosterone and two courses of massive estrogen therapy gave no 
relief. 


*Present address, Memorial Medical Center, Miners Memorial Hospital Association, South 
Williamson, W. Va. 


1279 


i 


1280 PIERCE Am. J. Obst. & Gynec. 
June, 1958 


On March 3, 1955, the patient was operated upon. A large, firm, fibrous uterus with 
mottled whitish areas was noted, in third-degree retroversion. It was adherent to the right 
cul-de-sac in a very small area. The adhesions were separated and a small piece of tissue 
from the periphery was pathologically examined. The adherent area of the corpus was on 
the right posterior aspect. Because of the possibility of endometriosis, a Baldy-Webster 
uterine suspension was performed. The clinical diagnosis was adenomyosis and endometriosis. 

Postoperatively, the patient had rectal pressure during periods, with fullness and pain 


in the cul-de-sac. The uterus was anteverted. Premenstrual testosterone relieved the pa- 
tient’s symptoms. 


Fig. 1.—The large figure on the left shows the uterus in semidiagrammatic presentation 
as it appeared at the time of operation. The smaller figure on the right shows the uterus 
as it appeared after the diverticulum had been reduced manually. 


She then became pregnant, the last menstrual period being May 1, 1955. The pregnancy 
was uneventful until July 12, when she complained of a dull aching pain in the right lower 
quadrant. At this time, the uterus was three times normal size. Nothing else abnormal was 
noted on the pelvic examination. On Aug. 2, 1955, the patient complained of a feeling of 
pressure and swelling in the right lower quadrant. Examination showed the uterus to be 
the size of a 3 months’ pregnancy. There was a tender cystic mass in the right adnexa 
measuring 2 by 2 inches. The examiner stated that it was probably attached to the uterus. 


On August 25, she complained of severe right lower quadrant pain; the mass had in- 
creased in size and was exceedingly tender to palpation. The uterus itself was not tender. 
The diagnosis at this time was hemorrhagic corpus luteum of pregnancy, ovarian cyst, or 
broad ligament cyst. Analgesics were administered. On September 19, she complained of 
very severe pain. The right adnexal mass was the size of a 4 months’ pregnancy, as was 
the uterus. The uterus was not tender. The mass was very tender. The patient felt life 
on the left side only. The impression, at that time, was that the mass was separate and was 
probably an ovarian cyst with incomplete torsion. She was seen by another obstetrician 
whose diagnosis was the same. Operation was recommended. 
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On September 30, the patient was operated upon and a diverticulum of the uterus 
approximately the size of a 3 months’ pregnancy was found. It had a narrow neck measur- 
ing 1 inch. It was filled with translucent fluid. It arose approximately 1 inch anterior to 
and below the insertion of the right round ligament. Kneading the diverticulum caused a 
partial reduction and the muscle of the wall of the sac could be felt contracting beneath 
the hand. Further kneading completed the reduction. A defect in the muscle of the uterus, 
measuring 1 inch, through which the finger could be inserted, remained. 


During a contraction, the defect measured approximately 4% inch and never closed 
completely. The sac re-formed if the uterus was left alone, and filled rapidly if any pressure 
was exerted on the uterus. By sharp and blunt dissection, incision was carried to the level 
of the decidua. The wall of the sac was trimmed off. During the procedure, the decidua 
was inadvertently entered. No amniotic sac was noted. The defect in the uterus was closed 
by interrupted catgut sutures in four layers. 


Preoperatively, the patient had been placed on progesterone, which was continued post- 
operatively. She had an abortion uneventfully 36 hours later. Pathologically, the wall of 
the diverticulum contained connective tissue with congestion of the capillaries and smooth- 
muscle fibers. There was no inflammation, placental tissue, or endometrial glands. The 
pregnancy was a normal 4 months’ gestation. 


Comment 


This case was different from all other cases found in the literature in that 
there was no fetus or placenta in the sae. The uterus had been seen at the 
previous operation, at which time it had no defect. Jarvis> has reported a 
case with a diverticulum during pregnancy which he followed post partum 
with hysterograms. He noted that the diverticulum gradually disappeared. 
My patient, like most others, was a multipara. The diverticulum could be re- 
dueed. 


Summary 


Most of the criteria or definitions pertaining to diverticulum of the uterus 
in pregnancy have been anatomical. The etiology is actually unknown. 
Listed below are some possible causes of diverticulum: 


1. Improper Miillerian fusion, a muscle defect in the midline. Shaw” 
reported a case of a midline groove post partum which had been the site of a 
diverticulum during pregnancy. Other diverticula have been reported, includ- 
ing my own ease, which did not arise in the midline and which did not contain 
tube or round ligament in the lateral margins. 

2. Ballooning out—uneoordinated contractions and relaxations of uterine 
muscle. My case seems to meet all the criteria for a diverticulum, yet demon- 
strates a deficiency in coordination of contraction since stimulation of the sae 
caused contraction and reduction. 

3. Surgical trauma. Although surgical trauma could be a cause in some 
eases, there have been cases reported without previous surgery. 

4. Placental invasion. In my ease and Shaw’s there was no placenta in 
the wall. 

5. True diverticulum—anatomical. Cases have been reported in which 
the diverticulum either disappeared post partum or the uterus had been viewed 
directly in a multigravida and no diverticulum had been seen, only to have 
a diverticulum develop in a subsequent pregnancy. 
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Probably none of these factors is causative in all cases of diverticulum. 


Other possible causes are discrete weakening of the uterine musculature 
due to adenomyosis or incomplete rupture during a previous pregnancy. 


Any single etiology of diverticulum must answer all objections. If a 
single cause must be given for all diverticulae, then the ‘‘ballooning out’’ 
phenomenon of Rudolph is the only one which could explain all the vagaries 
and objections mentioned above. The other possibility, which is probably cor- 
rect, is that diverticulum is a mechanical or anatomical abnormality which 
is due to any of several causes. 


References 


. Barchet: Monatsschr. Geburtsh. u. Gyniik. 36: 649, 1912. 

. Batizfalvy, V.: Orvosi hetil. 81: 761, 1937. 

Freund and Schickele: Beitr. z. Geburtsh. & Gynik. 8: 267, 1904. 
Hess, O. W.: AM. J. OBsT. & GyNEC. 59: 391, 1950. 

. Jarvis, 8. M.: Am. J. Osst. & GyNECc. 62: 1379, 1951. 

Lehmann, E.: Monatsschr. Geburtsh. u. Gynik. 68: 201, 1925. 

. MeLellan, A. N. Glasgow M. J. 85: 390, 1916. 

Muller, M.: Zentralbl. Gynaik. 45: 638, 1921. 

. Neuhaus, L.: Zentralbl. Gynik. 73: 810, 1951. 

10. Rubovitz, W. H.: Am. J. Opst. & GYNEc. 62: 1044, 1951. 

11. Rudolph, L.: Am. J. Opst. & GyNEc. 39: 975, 1940. 

12. Shaw, W. F.: Lancet 1: 136, 1930. 

13. Sisco, R. D., and DeGavaller, B.: Rev. obst. y Ginec., Caracas 9: 97, 1949. 
14. Staude, C.: Frauenarzt 27: 3, Jan. 15, 1912. 


A 
— 
a 
b 
| 
tl 
Ww 
a 
b 
I 
& 
| il 
0 
n 
a 
P 
h 
ig 
n 
i 
f 
2 


ACUTE LEUKEMIA AND PREGNANCY 


N. Mutta, M.D., ALBUQUERQUE, N. MEx. 
(From the Department of Obstetrics at the Bernalillo County-Indian Hospital, Albuquerque) 


ATISFACTORY data on the incidence. of acute leukemia in the general 

population are unattainable. Southam,’ however, reports that, during 
1947 and 1948, acute leukemia accounted for 4.5 per cent of all admissions to 
the Memorial Center for Cancer and Allied Diseases, New York City. No 
significant differences were found in percentages according to race, nationality, 
or blood type. The occurrence of leukemia during pregnancy is rare, as is con- 
ception in leukemic women, the literature having been reviewed by several 
authors. In 1955, Newson® and, during the same year, Gillim® reported eases, 
bringing the total number of recorded eases of acute leukemia in pregnancy to 46. 
The following case is added. 


Report of a Case 


A 33-year-old, Spanish-American housewife was referred, on Jan. 14, 1957, to the 
Bernalillo County-Indian Hospital with the diagnosis of pregnancy complicated by leukemia. 
The patient, gravida viii, para vii, stated that she was 3 months pregnant but did not know 
the date of her last menstrual period. She gave the following history: Approximately 4 
months prior to this visit, she began to feel ‘‘run down.’’ One month later, she was seized 
with sudden pain in the left jaw followed by nosebleed, for which she failed to seek medical 
attention. In December, a ‘‘shot’’ which she received from a private physician caused 
bleeding and ecchymosis. At this time she also noticed eechymotic areas over the entire body. 
Intermittent nose and gum bleeding ensued. The past and family histories were irrelevant. 

The physical examination showed an obese white woman with no obvious signs of 
illness. The mucosa of the nose was hyperemic and edematous. The gums showed evidence 
of recent hemorrhage and the tonsils were hypertrophic. Palpation of the anterior cervical 
nodes elicited bilateral tenderness. Chest sounds were normal but physiologic murmurs were 
audible in the heart. The liver was enlarged 2 em. below the right costal margin. Neither 
spleen nor kidneys were felt. The fundus of the uterus rose 16 cm. above the symphysis 
pubis. Vaginal and rectal examinations were normal. The complete blood count was as 
follows: hemoglobin 10.1 Gm. or 65 per cent; hematocrit 37 per cent; platelets 124,000; 
white blood cells 23,500, with 66 per cent blast cells. A bone marrow study showed a 
hypercellular marrow with an increased monocyte: erythrocyte ratio and the megakaryocytes 
absent. The normal marrow elements were completely replaced by sheets of monotonous mono- 
nuclear cells, most of which had one to three nucleoli. Numerous mitotic figures were 
visible. Occasional cells showed Auer bodies, which are typical of monocytic leukemia. 

On March 7, the patient was again admitted to the hospital, after having continued 
intermittent bleeding from the nose and mouth. Cephalin flocculation was 4 plus; the 
white blood cells numbered 46,500; the hemoglobin was 9.3 Gm. or 56 per cent; the platelet 
count was 8,000; and 97 per cent blast cells were seen. The physical findings had not changed 
since her last admission. She received five blood transfusions and was discharged on March 
12 on steroid therapy and oral penicillin. On April 18, an incision and drainage were per- 
formed for cellulitis of the right thumb. 
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In addition to medical supervision, the patient was observed in the obstetric clinic. 
Several periodic blood transfusions were administered during the course of the disease and 
pregnancy. On May 3, she was admitted to the hospital for profuse vaginal bleeding. 
Along with blood transfusions, intravenous drip Pitocin was begun. Two hours and 40 minutes 
after surgical rupture of the membranes, the patient was delivered of a 4 pound, 6 ounce 
premature female infant. A specimen of cord blood taken at delivery was negative for 
leukemic processes. A moderate amount of immediate postpartum bleeding was controlled 
with intravenous Pitocin. Three units of blood in plastic bags was given. On May 10, the 
patient was discharged from the hospital in satisfactory condition. 

Microscopie examination of the placenta showed some leukemic infiltration on the 
maternal side only. Examination of the postpartum bone marrow showed excessive pro- 
liferation of the blast forms, which composed almost the entire cell component of the marrow, 
except for a few of the other elements, such as erythroblasts and normoblasts, scattered in 
between these cells. The granulocyte precursors were essentially absent. An occasional im- 
mature form was seen, which presented the possibility that stem cells were of granulocytic 
origin. A diagnosis of acute stem-cell leukemia was made. 

Twenty days after delivery, vaginal bleeding occurred. This was controlled with plastic 
bag blood transfusions and increased steroid therapy. On May 29, new ecchymoses began 
to appear, with retinal hemorrhage in the macular area. There was a decrease in the white 
blood cells and an increase in the blood uric acid. Mercaptomerin and extensive cortisone 
therapy was instituted without significant results. On June 8, following a profuse generalized 
hemorrhage, the patient died. 

Postmortem examination showed the skin to be covered with large purpuric areas. 
Nearly all the internal organs were hemorrhagic. Microscopic examination showed that 
every organ, including the endometrium and myometrium of the uterus, was extensively in- 
filtrated with acute stem-cell leukemic processes. 


Comment 


Stem-cell leukemia, exemplified by the foregoing case, has been designated 
by various hematologists and pathologists as ‘‘unclassified acute leukemia.’’ 
The 46 reported cases of acute leukemia represent 27 myelogenous, 12 lymphatie, 
5 monocytic, and 2 unclassified. The parity and age of the patients, ranging 
from gravida i to para viii and from 15 to 40 years, were evidently unrelated 
to the disease. Of the 47 cases of acute leukemia only 2 were diagnosed be- 
fore the onset of pregnancy, the others being detected between the fourth 
and seventh months of gestation. The maternal mortality rate was 100 per cent. 

It has been stated that the average life expectancy after the appearance of 
symptoms is 7.67 months.° Four patients of the 47 patients referred to died 
during the pregnancy and 5 during the parturition; the others survived over 14 
days. Postpartum hemorrhage was severe in 6 cases but fatal in only one. 
A ease of hemorrhage on the second postpartum day was treated with curettage 
followed by packing with oxidized gauze. Peritonitis due to perforation of 
the uterus ensued and the patient died 61 days after delivery.’ 

The causes of death fell into three major categories: (1) overwhelming 
infection; (2) hemorrhage; and (3) exhaustion. After the advent of systemic 
antimicrobial drugs, infection was less frequently the immediate cause of death. 
Few cases terminated in hemorrhage, this complication being adequately treated 
with transfusions. The most common cause of death was exhaustion. In the 
absence of any important localized change, the patients became progressively 
weaker, to a point at which vital processes ceased. Leukocytosis or localized 
leukemic infiltration was seldom responsible for death. 

There is no evidence that the presence of pregnancy enters as an etiological 
factor, the cause of leukemia still remaining obscure. Marked infiltration of 
the uterus, tubes, and ovaries has been observed in several autopsied specimens. 
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In spite of the fact, however, that leukemic cells have appeared on the maternal 
side of the placenta, leukemic substances have never been found to pass the 
placental barrier. Ohlsson? discovered normal blood cells in the chorionic 
villi of the placenta in the presence of leukemic cells in the intervillous spaces. 
Stransky,? Bungeler,? and Morrison and Samwick" testified to the reverse in 
cases of congenital leukemia but did not find it duplicated in leukemic mothers. 


Evidence precludes any theory that pregnancy influences the course of 
leukemia. When one considers the extent to which leukemia alters the hema- 
tologic picture, hemorrhage following vaginal and operative deliveries of these 
patients is rare. Moreover, the leukemia does not necessarily prevent the pa- 
tients carrying their pregnancies to term. And, although premature deliveries 
are frequent, therapeutic abortion is not indicated. Birge and associates* re- 
corded a case of acute leukemia with pregnancy, complicated by eclampsia. 
After delivery of a premature nonviable infant, a spontaneous remission of the 
leukemic state followed. The mother regained satisfactory health for a period 
of 21 months, at which time a relapse preceded death. 


Leukemia has never been demonstrated in any child born to a mother with 
the disease. Congenital abnormalities ascribed to these children are rare. From 
the standpoint, therefore, of both mother and baby, these patients, I feel, should 
be permitted to carry their pregnancies to term and be delivered in the normal 
manner. 


Conclusions 


It is evident from the foregoing case and those reviewed that pregnancy does 
not essentially alter the course of acute leukemia, fatal uterine hemorrhage be- 
ing rare. Although leukemia is a definite cause of premature birth of the off- 
spring, a leukemic mother has never been known to give birth to a leukemie child. 
Interruption of the pregnaney is of no benefit and may hasten the death of the 
mother. 
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Gynecology 


: CLASSIFICATION AND CLINICAL STAGING OF 
CARCINOMA OF THE UTERUS 


A Proposal for Modification of the Existing International Definitions 


J. B. M.D., Lonpon, ENGLAND, H. L. Kotrmeier, M.D., 
STocKHOLM, SWEDEN, H. Martius, M.D., GOTTINGEN, GERMANY, 
AND J. V. Meics, M.D., Boston, Mass. 


COMPARISON of statistics is of great value in improving the treatment 

of malignant tumors. Uniformity in statistics on carcinoma of the uterus 
requires precise definitions of the varieties of the disease. A classification 
system must permit each case of primary carcinoma to be exactly and uni- 
re formly classified. Most cases can be allotted to the two conventional groups: 
carcinoma of the cervix and carcinoma of the corpus. There are rare cases, 
however, in which the origin of the growth clinically cannot be accurately 
a. ascertained. While in general agreement with the definitions adopted in 1950 
ca and used by the Collaborators in the Annual Report, we would like to recom- 


mend the establishment of three additional groups, thus making an exact 
| classification of each case possible. The three groups are: carcinoma vaginae 
Bia et cervicis, carcinoma uteri et ovarii, and carcinoma pelvis. 


Carcinoma Vaginae et Cervicis.—This classification should be used when 
the cervix cannot be examined at the beginning of the treatment, thus mi':ing 
it impossible for the examiner to determine whether he is dealing with a pri- 
mary tumor of the vagina or of the cervix. 

The number of cases allotted to this group should always be given in the 
presentation of therapeutic results in carcinoma of the cervix. Also, we must 
insist as a rule that a carcinoma of the vagina which involves the cervix is 
statistically regarded as a case of carcinoma of the cervix. 
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Carcinoma Uteri et Ovarti.—This designation should be used in three in- 
stances: 


1. When there is a carcinomatous involvement of both the uterus and the 
ovary at the first examination and it cannot be microscopically stated which 
tumor is the primary. 


2. When a patient previously submitted to oophorectomy because of ear- 
cinoma of the ovary and not simultaneously curetted develops a corpus ecar- 
cinoma within 5 years after the oophorectomy. 


3. When a patient radiologically treated because of a corpus carcinoma at 
the same time has a palpable pelvic tumor extrinsic to the uterus, which later 
is proved to be a carcinoma of uncertain origin. 


Carcinoma Pelvis.—This term is reserved for cases in which the site of the 
growth is in the pelvis, the uterine mucosa and most of the pelvie organs are 
involved, and it is impossible to ascertain macroscopically or microscopically 
the origin of the growth. A squamous-cell carcinoma of this character should, 
however, be regarded as carcinoma of the cervix. 


Classification of Carcinomas of the Cervix 


Much of the difficulty in securing comparability of different statistics in 
respect to relative and absolute cure rates is due to the fact that the samples 
of patients suffering from cancer and treated at different centers are not of 
equal clinical quality. At present, division of the total material into stages 
containing cases of equal anatomical spread is the only method available for 
obtaining comparability. The stage of the disease is probably the most im- 
portant factor in the ultimate outcome of a ease. 


It is obvious that the anatomical spread of the carcinoma cannot be esti- 
mated as accurately by clinical examination as by histopathological findings. 


We must, however, insist on a clinical staging as the basis of presenting 
therapeutic statistics in carcinoma of the uterus. Clinical staging will suffice 
for comparing radiotherapeutie results and for comparing surgical and radio- 
therapeutic results, provided the rules for staging the disease and for present- 
ing the results are standardized and the recommendations strictly observed. 
All eases examined should be reported—completely treated, incompletely 
treated, and not treated. Although the Annual Report so far has permitted 
cases not microscopically examined to be included, we think it would be wise 
to require a microscopic verification in all cases. 

The Clinical Staging.—Clinical staging should be performed by an experi- 
enced specialist immediately before the first treatment. If possible the ex- 
amination should be done under anesthesia. The examination methods to be 
used in clinical staging are palpation, inspection (including examination by 
the colposcope and the curette), and x-rays of the lungs and bones. Findings 
by urography, arterio- or venography, or by other methods should not be taken 
into consideration as a means of allotting a case to its appropriate stage nor 
should anything but facts revealed by examination be taken into account. 
The stage of each case decided at examination prior to treatment should re- 
main unchanged. 
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In 1950 the International Congress on Obstetrics and Gynecology recom- 
mended the following definitions of the different clinical stages: 


INTERNATIONAL CLASSIFICATION OF THE STAGES OF CARCINOMA OF THE UTERINE CERVIX 


Stage 0 Carcinoma in situ, also known as preinvasive carcinoma, intraepithelial carcinoma, 
and similar conditions. 


Stage I The carcinoma is strictly confined to the cervix. 


Stage II The carcinoma extends beyond the cervix but has not reached the pelvic wall. The 
carcinoma involves the vagina but not the lower third. 


Stage III The carcinoma has reached the pelvic wall. (On rectal examination no ‘‘cancer- 
free’’ space is found between the tumor and the pelvic wall.) The carcinoma in- 
volves the lower third of the vagina. 


Stage IV The carcinoma involves the bladder or the rectum, or both, or has extended beyond 
the limits previously described. 


The significant reasons for adding Stage 0 to the classification were (1) 
to eall attention to the importance of early diagnosis, (2) to keep preinvasive 
carcinoma separate from invasive cancer, and (3) to prevent the inclusion of 
the preinvasive eases in statistics of treatment results. 

Acceptance of the International Classification has been of importance in 
the evaluation of therapeutic results. Experience has, however, shown that a 
direet comparison of therapeutic results in the different stages is not entirely 
justifiable because of the variations in the quality of the primary material and 
because of the inaccuracy inherent in any clinical method of staging cancer. 
The main sources of inaccuracy in staging carcinoma of the cervix include: 
(1) precise microscopic differentiation between dysplasia, intraepithelial car- 
cinoma, and early invasive carcinoma; (2) clinical evaluation of the degree of 
involvement of the parametrium in Stages II and III; and (3) the proper 
allocation of cases to Stage IV. 

We do feel that the number of stages should not be increased but that a 
subgrouping of the stages is advisable for the purpose of giving more accurate 
information on the quality of the material. The different stages are discussed 
below. 


Stage 0.—The diagnosis of preinvasive carcinoma is important, but opin- 
ions vary as to which eases should be regarded as dysplasia and which as ear- 
cinoma in situ. Authors also disagree as to the importance of intraepithelial 
carcinoma as a premalignant lesion. Therefore we propose that Stage 0 be 
omitted from the clinical classification. 


Stage I.—Experience evidently has shown that preclinical invasive ear- 
cinoma of the cervix differs from the grossly obvious lesions of Stage I as far 
as prognosis is concerned. Metastases to pelvic lymph nodes are rare in the 
very early cases. The percentage of such cases in the Stage I category will 
influence the over-all results in this stage. This also holds true for large endo- 
cervical and ectocervieal disk-shaped or cauliflower-like tumors, which some- 
times might be difficult to distinguish from Stage II cases. In order to im- 
prove upon the comparability of series of these cases we suggest a subdivision 
of Stage I into Groups A, B, and C. 

A ease should be allotted to Stage I, A if the growth is preclinical or less 
than one centimeter in diameter. A case of questionably invasive carcinoma 
and a so-called microcarcinoma (Mestwerdt) would belong to this group. Al- 
though all have agreed to signify as invasive carcinoma only cases in which 
the atypical proliferating epithelium has penetrated the basal membrane or 
broken into blood vessels or lymphatics, experience has shown that it is im- 
possible to come to an agreement on the precise characteristics of early 
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invasion. There is no doubt that in many cases of questionably invasive ear- 
cinoma a careful study of several blocks with serial sections will disclose the 
actual invasiveness of the atypical epithelium. Therefore, we propose that 
borderline cases of this type be allotted to Stage I, A. Truly preinvasive le- 
sions will, of course, remain excluded from consideration in any series of ear- 
cinoma cases. 

A ease should be allotted to Stage I, B if the growth has a diameter of 1 
to 5 em., and to Stage I, C if the diameter exceeds 5 em. A carcinoma of the 
cervix with extension to the corpus should also be allotted to Stage I, C. 


Stages II and III.—The widest range of difference in interpretation of the 
rules for staging lies in distinguishing Stage II from Stage III in cases in 
which the degree of involvement of the parametria is the deciding factor. 
Regarding Stages II and III as one group is not advisable, for in many series 
the number of cases allotted to Stages II and III constitutes the majority of 
the cases treated. In this respect, however, we wish to point out that in form- 
ing an opinion on the results achieved in, for instance, Stage II at one institu- 
tion, the figures for Stage HI must also be considered. Therefore, the total 
series of such cases should be given in all reports on cancer of the cervix. 

The present international definitions of Stages II and III are not distinet 
as far as the extension of the growth into the parametrium is concerned. The 
deciding factor in allotting a case to Stage II or IIT should be, as far as the 
parametrium is concerned, the extension of the tumor in the pelvis. A swell- 
ing on the pelvic wall should no longer be taken into consideration in the staging, 
as there is reason to believe that at some institutions it is often used as a e¢ri- 
terion for allocating cases to Stage III. The differential diagnosis between an 
inflammatory process or endometriosis and a carcinomatous mass on the pelvic 
wall, free from the primary growth, is often clinically so difficult that it is 
inadvisable to place such a ease in Stage IIT solely on the basis of such a mass. 

We suggest that: 


1. A earcinoma should be allotted to Stage II if it involves the vagina but 
not the lower third and/or the carcinoma infiltrates the parametrium but has 
not reached the pelvie wall. 

2. A carcinoma should be allotted to Stage III if it involves the lower third 
of the vagina and/or the carcinomatous infiltration has extended into the 
pelvic wall, when on rectal examination the infiltration feels firm and nodular, 
and there is no smooth “cancer-free” space between the tumor and the pelvic 
wall. 


Experience obviously has shown that the prognosis is entirely different in 
eases of Stage II with encroachment of the tumor on the vaginal wall and in 
cases of Stage IL with obvious parametrial involvement. Although we fully 
realize that a subgrouping of the Stage II cases with regard to the parametrial 
imvolvement will be subjective, we suggest that such a subdivision be made, for 
it will give information regarding the quality of the material. 


Stage IV.—It has surprised us that the requirements for allotting a case 
to Stage 1V seem to vary considerably as far as involvement of the bladder or 
rectum is concerned. Bullous edema is seen in eases of cystitis or pelvic in- 
flammation. A positive biopsy from the bladder or rectum is desirable to allot 
a case to Stage LV but it is obvious that we cannot insist upon such a require- 
ment. We suggest, however, a subdivision of the Stage IV cases dependent upon 
histological proof of invasion of the bladder or rectum, or the presence of an 
ulceration or a fistula. The presence of ridges and furrows in the wall of the 
bladder should be considered as a clinical sign of involvement only if they 
remain at digital examination from the vagina or rectum. 
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Considering the various facts mentioned we recommend that the defini- 
tions of the stages of carcinoma of the cervix be modified to read as follows: 


RECOMMENDED CLINICAL STAGING IN CARCINOMA OF THE CERVIX 
Stage I The earcinoma is strictly confined to the cervix. 
Group I, A Preclinical carcinoma or less than 1 em. in diameter. 
Group I, B A carcinoma 1 to 5 em. in diameter. 
Group I, C A earcinoma more than 5 em. in diameter. The growth has extended to the 
corpus. 
Stage II The carcinoma involves the vagina but not the lower third. The carcinoma infil- 
trates the parametrium but has not reached the pelvie wall. 
Group II, A Carcinoma encroaching upon the vaginal wall, but not obviously infiltrating 
the parametrium. 
Group II, B Carcinoma infiltrating the parametrium. 


Stage III The carcinoma involves the lower third of the vagina. The carcinomatous infiltra- 
tion of the parametrium has extended into the pelvic wall, when on rectal examina- 
tion the infiltration feels firm and nodular and there is no smooth ‘‘cancer-free’’ 
space between the tumor and the pelvic wall. 

A swelling on the pelvic wall, not attached to the tumor, should not be considered 
in the staging. 

Stage IV The carcinoma involves the bladder or the rectum, or has extended outside the true 
pelvis, i.e., below the vaginal inlet or above the pelvic brim (distant metastases). 

Group IV, A Clinical invasion of the bladder or rectum. 
Group IV, B Histologically proved invasion of the bladder or rectum, ulceration, or 
fistulas. Extension of the carcinoma outside the true pelvis. 


Only cases of invasive carcinoma should be included. The staging should 
be performed prior to the treatment and should not be changed. It is desirable 
that the staging should be carried out under anesthesia. Findings at urography 
or venography or at surgery should not influence the staging. 


Classification of Carcinomas of the Corpus 


Many attempts have been made to find a suitable classification and sub- 
grouping for carcinoma of the corpus. A classification based on the findings at 
operation, on the examination of the extirpated uterus, and on the metastases 
present is of value for presenting surgical statistics. It is not useful for clini- 
cal purposes, however. 

Heyman has proposed a classification and staging that are applicable to 
all kinds of cases. The disadvantage of the stage grouping recommended is 
that it considers the operability rate, a factor that many years ago was re- 
jected from the staging of carcinoma of the cervix. Although the staging sug- 
gested by Heyman has been adopted by the Annual Report it has not gained 
universal recognition. 

Recent studies have shown that metastases to pelvic lymph nodes are more 
common in eases of corpus carcinoma than has been previously mentioned in 
literature. This holds true in particular for eases of corpus carcinoma deeply 
invading the myometrium or/and extending to the cervix. It is important, 
therefore, to separate cases of carcinoma of the corpus and endoeervix from 
cases of carcinoma of the corpus. As a rule this is possible by a fractional 
curettage or hysterography. Clinically it is, however, impossible to estimate 
the degree of carcinomatous infiltration of the myometrium. 

Recent observations have emphasized the correlation between the degree 
of the differentiation of the corpus carcinoma and its behavior, inasmuch as a 
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highly differentiated carcinoma has a tendency to grow superficially while an 
anaplastic or solid carcinoma has a propensity for deeply invading the uterine 
wall. We have seriously discussed this observation as far as subgrouping of 
the corpus cancer cases is concerned. We feel, however, that clinical staging 
of corpus carcinoma should not include a microscopic criterion. 

We recommend that the definitions of the stages of carcinoma of the corpus 
be modified to read as follows: 

RECOMMENDED CLINICAL STAGING IN CARCINOMA OF THE CORPUS 

Stage I The carcinoma is confined to the corpus. 
Stage II The carcinoma has involved the corpus and the cervix. 
Stage III The carcinoma has extended outside the uterus but not outside the pelvis. 


Stage IV The carcinoma has involved the bladder or the rectum, or has extended outside the 
true pelvis. 


Summary 


The International Classification in carcinoma of the uterus and the clinical 
staging in carcinoma of the cervix have been of considerable value in the 
evaluation of treatment results. Experience has shown, however, that a direct 
comparison of therapeutic results in the different stages is not justifiable be- 
cause of the variations in the quality of the primary material and because the 
staging demands more from the gynecological palpation than can be filled by 
this examination. 

We believe that the definitions of the various stages have to be more ac- 
curate and that a subgrouping of the stages will give better information on 
the quality of the material. We have therefore, suggested a subgrouping of 
the stages. The number of stages is not increased. Although the diagnosis 
of preinvasive carcinoma is important, we propose that Stage 0 should be 
omitted from the elinical classification. As it will still be difficult to dis- 
tinguish cases of Stage Il with parametrial infiltration from cases of Stage ITI, 
we wish to point out that in forming an opinion on the results achieved in 
one of these stages the figures for the other stage also must be considered. A 
swelling on the pelvic wall free from the primary growth should not permit 
a case to be allotted to Stage III. A microscopic verification should be re- 
quired in all cases. 


3 

r 

l 

4 

) 

l 

1 : 
| 

1 


SIMULTANEOUS COLPOSCOPY AND CYTOLOGY USED IN 
SCREENING FOR CARCINOMA OF THE CERVIX 


E. Navratit, M.D., E. BurcHarpt, M.D., 
F. Bayarprt, M.D., Graz, AUSTRIA, AND 
W. Nasu, M.D.,* New York, N. Y. 


(From the University Frauenklinik, University of Graz, Austria) 


HE purpose of all the available screening methods used in the diagnosis of 

earcinoma of the cervix is the detection of the early stages of the disease 
which otherwise escape recognition by the simple methods of clinical examination, 
such as palpation, visualization, Chrobak’s silver probe test, ete. These stages 
are usually asymptomatic, corresponding histologically to intraepithelial or early 
invasive carcinoma and are therefore referred to in this paper as ‘‘ preclinical 
carcinoma.’’?® 

The accuracy of cytology, when used as a screening procedure in the detee- 
tion of preclinical carcinoma of the cervix, is usually quoted in the literature as 
between 70 and 90 per cent. Achenbach, Johnstone, and Hertig! gave 70 per 
cent; Cuyler, Kaufmann, Palumbo, and Parker,® 89.4 per cent; Limburg,*® 89.3 
per cent; Graham," 86 per cent; and this study 88.5 per cent. Of course the 
degree of accuracy depends largely on various factors, namely, the number of 
control smears taken, the technical quality of the smear, the experience of the ey- 
tologist, ete. 

The first single screening cytological examination, however, leaves a not 
inconsiderable percentage of undetected cases of preclinical carcinoma. If one 
considers the tremendous value of early diagnosis in the results of therapy, it 
becomes imperative that a way must be found to improve our diagnostic ac- 
curacy without resorting to multiple re-examinations. 


Screening Methods 


Undoubtedly, an error of method can best be corrected through the use of 
a second, independent technique. If only one method is used, certain mis- 
diagnosed cases will necessarily remain undetected. It would be possible to 
correct a cytological error to a certain degree by a parallel clinical examination 
with the frequent use of biopsy taken from ‘‘suspicious’’ areas, if present. 
These areas, however, viewed with the naked eye, are usually not very specific 
for carcinoma, presenting themselves as white spots (leukoplakia) or as red 
areas (erythroplakiat). This method entails the problems of proper selection 
of the cases for biopsy and of the choice of the exact spot on the cervix from 


*Tucker Fellow _in Obstetrics and Gynecology, College of Physicians and Surgeons, 
Columbia University, New York, N. Y. 


+We consider this term as more appropriate in designating the gross feature of reddening, 
usually referred to as “erosion.” : 
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which the biopsy is to be taken. The nonspecificity of the ‘‘suspicious’’ areas 
already mentioned usually results in a very large number of unnecessary biop- 
sies. 

Fremont-Smith, Graham, and Meigs? for example, showed that, in 30 
eases of intraepithelial carcinoma, the original biopsy was positive in only 40 
per cent. In another series of 40 cases of Graham and Meigs,” the original 
biopsy resulted in 70 per cent correct diagnoses. Foote and Stewart* showed 
that routine biopsy at 6 and 12 o’clock showed only 74 per cent accurate 
diagnoses. Ross** stated that, in 44 cases of intraepithelial carcinoma of the 
cervix, a Suspicion was raised during clinical examination in only 4 cases. More- 
over, 11 of these cases were reported as cytologically negative. 

Similarly Hartford'* reported upon a series of 7,382 cytologically examined 
women; in only 32 of 45 eytologically positive but clinically unsuspected cases 
was the first biopsy positive for carcinoma; in the remaining 13 patients only 
a later biopsy led to the same diagnosis. 

Difficulties of this type have finally led to the ‘‘four-point biopsy’’ as 
described by Foote and Stewart,’ as well as to the more extensive method of 
coning biopsy according to Ayre.” 

The efficiency of biopsy control short of the coning procedure in cytolog- 
ically falsely negative cases seems doubtful, however, for it is entirely possible 
to obtain a falsely negative biopsy as well in a eytologically falsely negative 
ease, and thus miss the ease. 

The difficulty of clinical selection of cases in which a biopsy is indicated 
in spite of negative cytological results can be met to a certain extent by the 
iodine test of Schiller. This test can indeed reduce the number of necessary 
biopsies, especially if the clinician has experience in the accurate interpreta- 
tion of iodine-negative areas. 

Daro, Rubenstein, and Gollin’ reported on a combination of cytology and 
multiple punch biopsy after the Lugol test in 500 patients. The accuracy of 
the cytological diagnosis was 95.4 per cent, and of the biopsy 90.7 per cent, 
while both methods together resulted in 98.3 per cent accuracy of detection in 
this series of carcinomas, as far as an objective statement is possible. There 
remains, however, still the question as to whether other cases have escaped 
this combination of cytological diagnosis with a largely nonspecific method. 


Advantages of Colposcopy Used With Cytology 


The control of errors of a specific method ean be achieved ideally only 
through the use of another equally specific screening method. Such a method 
is the colposcopy of Hinselmann.'* The almost ideal supplementation of col- 
poscopy with cytological diagnosis appears in the following series of facts: 


1. The simultaneous use of colposcopy results in no significant loss of 
time, because it merely replaces the necessary speculum examination. 


2. The colposcopie diagnosis is immediate and arrives at its results merely 
through examination of the patients. 


3. The exact spot at which a biopsy need be made can be chosen with 


great accuracy by use of the colposcope. It is possible to reduce greatly the 
number of necessary biopsies. 


4. With negative eytology, colposcopy can dispose of suspicion on the 
basis of clinical examination in a great number of cases and thus reduce further 
the number of necessary control biopsies. 


5. Colposcopy enables one to perform a target smear for cytological study 
according to the method of Ayre.” 
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The importance of the combination of both methods seems to us to lie in 
their fundamentally different approach in arriving at the same goal. Therefore 
it ean be expected with great probability that by the parallel use of both methods 
an error will not occur simultaneously in both methods in any single ease. 


The main disadvantage of colposcopy is the fact that early carcinomatous 
changes of the endocervix will as a rule escape detection by this method. Thus 
this field remains entirely in the realm of cytological diagnosis. As regards 
changes in the area of the ectocervix, however, the results of colposcopy ean 
at least be equated with those of cytology. 


Results 


Our colposeopic results for the years from 1949 through 1954 have been 
previously reported.’® The results for the years from 1954 through 1956 appear 
in Table I. 


TABLE I. RESULTS OF COLPOSCOPY IN THE DIAGNOSIS OF PRECLINICAL CARCINOMA OF THE 
EctTocervix (1954 THROUGH 1956) 


Number of patients examined 18,112 
Total number of preclinical carcinomas of the cervix discovered 306 
Number of preclinical carcinomas of the ectocervix 275 


Number of colposcopically discovered preclinical carcinomas of the ectocervix 251 91.38% 


The results of cytology in the same clinic population computed from the 
first smear only was 88.5 per cent, as appears in Table II. Since the first smear 
was inadequate in 5 preclinical carcinomas and was not repeated because the 
cases were already diagnosed colposcopically, the actual accuracy of cytological 
diagnosis can be said to have been 90.1 per cent when these 5 eases are left out. 
This percentage must be interpreted with regard to the fact that patients are 
simultaneously subjected to two different methods of screening examination, 
serving as controls for each other. If only cytology had been used some of the 
eytologically negative cases could be missed entirely. The resulting apparent 
accuracy of cytology alone would then be higher. 


TABLE IT. RESULTS OF DIAGNOSIS OF 306 CASES OF PRECLINICAL CARCINOMA OF THE CERVIX 
WITH SIMULTANEOUS USE OF CYTOLOGY* AND COLPOSCOPY 


NO % 
Cytologically positive 
Colposcopically positive 220 71.9 
Cytologically negative 
Colposcopically positive 26 88.5 
Cytologically inadequate 
Colposeopically positive 5 16 
Cytologically positive 
Colposcopically negative 51 16.6 
Cytologically negative 
Colposcopically negative 4 13 
Total number of cases diagnosed through the use of both methods 302 = 98.7 


*As evaluated from the initial smear only. 


It has seemed most efficient to use both methods routinely during the ex- 
amination of each patient, regardless of the clinical and macroscopic impres- 
sions and findings. At the University Frauenklinik, Graz, this is done in such 
a way that the colposeopist takes the smear subsequent to colposcopy and also 
performs biopsies in colposcopically suspect cases without waiting for the ecyto- 
logical diagnosis. Only thus is it possible to compensate for any cytological 
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error. In colposcopically unsuspected cases which turn out to have suspicious 
cytological findings, the colposcopy is repeated and, if the findings persist as 
negative, a curettage of the cervical canal is performed at this time by the 


Fig. 1.—Area of elevated ground (“Grund’’) leukoplakia. Biopsy showed intraepithelial 
carcinoma. 


Fig. 2.—Area of rough mosaic (‘Felderung’”) and ground (“Grund”) leukoplakia. Biopsy 
showed intraepithelial carcinoma. 


colposeopist. The results of detection of preclinical carcinoma under this 
system appear in Table II. If only cytological methods had been used during 
this time, at least 30 cases of preclinical carcinoma would have been missed at 
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the first examination. With colposcopy alone, on the other hand, 55 cases of 
preclinical carcinoma would have gone undetected. Of the 55 carcinomas, how- 
ever, 31, or 10 per cent of all the cases, were purely intracervical in location. 

With the simultaneous use of both methods we undoubtedly have great 
accuracy in the diagnosis of preclinical carcinoma of the cervix. This has also 
been recognized by a number of other authors.* 1% 1% 21 26 


Comment 


It is not the purpose of this paper to enter into the details of colposcopic 
diagnosis. This has been adequately covered in the very voluminous literature 
concerned with this topic.2°1* 15 18-20.27 

In the more recent American literature it has been discussed in particular 
by Lang,’® Navratil,?® Schmitt,2” and Scheffey.2* 2° 2° We do wish, however, to 
re-emphasize the simplicity of colposcopy, and the possibility it offers of obtain- 
ing greater accuracy in the use of target punch biopsies. In addition, one may 
point out the usefulness of colposcopy in providing a direct method of observing 
the various physiological and pathological changes of the cervix. It is easily 
understandable that a magnification of 10 to 20 times ean better demonstrate 
the morphological changes associated with or preceding the development of 
carcinoma of the cervix than can the naked eye. One ean arrive at this con- 
clusion only after considering the multiplicity of pictures which results under the 
colposcope from the macroscopically uniform picture of an ‘‘erosion.’’ Figs. 
1 and 2 show two of the various aspects which an intraepithelial carcinoma may 
display through the eolposcope. Follow-up of pathological lesions through the 
use of photocolposeopy is an additional valuable method in tracing the morpho- 
logical evolution of various disease processes of the cervix. 


Summary 

Colposeopy is particularly useful as a specific method of early diagnosis 
of preclinical carcinoma of the cervix, when used in conjunction with cytology. 
Thus used, it compensates greatly for any error of cytology. This fact is demon- 
strated by the results of routine examinations of 18,112 patients in whom 306 
preclinical carcinomas were discovered. 

A second advantage of colposcopy is the ability to aim a punch biopsy with 
great accuracy and to avoid many unnecessary biopsies. Furthermore col- 
poscopy has great importance as a method of teaching and investigating patho- 
logical changes of the ectocervix. 
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COMPARISON BETWEEN CYTOLOGY AND COLPOSCOPY 
IN THE DIAGNOSIS OF EARLY CERVICAL CARCINOMA* 


Hans Limsurc, M.D., HomsBurc-Saar, West GERMANY 
(From the Universitats-Frauenklinik, Hamburg) 


IFTY years ago, in the absence of unusual symptoms, the necessity for 

biopsy, and the site of biopsy, were determined by gross examination. 
Subsequently, extensive studies of the histologic patterns of early cervical 
carcinoma were reported by such men as Meyer,’ Rubin,? Schauenstein,’ 
Schiller,’ and Schottlander and Kermauner.® 


In 1925 Hinselmann® described the colposcope, an apparatus that permits 
stereoscopic observation of the cervix with bright illumination at ten or 
twenty times its normal size. Exact sites of abnormal epithelium are thus de- 
termined and a selective spot biopsy procured. Unfortunately, this method 
has been only sporadically accepted in various portions of the world. In 
1943, Papanicolaou and Traut’ published a monograph on the vaginal smear 
method as a means of early cancer detection. This latter method has rapidly 
attained wide popularity in the United States and elsewhere. 


Relationships Between Colposcopy and Cytology 


Both methods, colposcopy and cytology, have in common the necessity for 
histologie confirmation of their findings. The cytologic technique can localize 
the site of origin of cells only indefinitely. By colposcopy, provided that the 
lesion is accessible, the specific area of abnormality can be determined. In 
about 80 per cent of all examinations conducted in the outpatient department, 
colposcopy alone is sufficient to identify with certainty a macroscopically sus- 
picious condition such as a glandular erosion of the portio or a benign stage 
of healing; in such case we believe biopsy to be superfluous. With cytology 
alone a cone biopsy with multiple sections is required for verification. 


Carcinomatous changes are suspected wien, in the stained cytologic 
smear, the exfoliated or abraded cells demonstrate changed morphology, es- 
pecially abnormal nuclear morphology. By colposcopy there are five aber- 
rations noted: simple leukoplakia, a whitish plaque which may or may not 
be visible to the naked eye; ground leukoplakia, a yellowish-white appearance 
with red stippling; mosaic leukoplakia, a yellowish-white appearance with a 
mosaic pattern; atypical blood vessels in the form of corkscrews or commas; 
and erosio vera, i.e., loss of surface epithelium. In the presence of such col- 
poseopie changes, carcinoma in situ or early invasive malignancy is found in 
about 10 per cent of cases. The more pronounced the colposcopic changes, 


*Presented at the Symposium on Applied Cytology of the International Union Against 
Cancer, Brussels, 1957. 
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both qualitatively and quantitatively, the greater is the likelihood of malig- 
nancy. Since both techniques, cytology and colposcopy, may give false posi- 
tive and false negative results, it seems expedient to combine the two to 
achieve better results than can be obtained by either method alone.* * 1° 


Some of the difficulties of correlating cytologic and colposcopie abnormal- 
ities with the histologic picture arise from the confused classification of 
cervical epithelial atypisra and early carcinoma. Our own system of labeling 
proliferative epithelium follows: (1) Epithelial dysplasia. This comprises 
a hyperactivity of basal cells, at times on the basis of inflammation. These 
cases must be carefully followed since carcinoma may occasionally develop 
later. (2) Carcinoma in situ. This implies carcinoma-like cell changes in the 
entire thickness of the cervical epithelium with even extension in the cervical 
glands. The basal membrane, however, is intact. Cytologically this lesion 
may be indistinguishable from invasive carcinoma. (3) Carcinoma in situ with 
questionable invasion. This group, in our opinion, should not be included in 
Stage I carcinoma but should be considered separately. (4) Early invasive 
carcinoma (Stage I). 


Experiences With Colposcopy and Cytology 


Investigations on the efficiency of cytology and colposcopy in the diag- 
nosis of early cervical cancer were carried out at the Universitiats-Frauen- 
klinik, Hamburg. The greatest interest centered on carcinoma in situ. From 
Jan. 1, 1936, until April 1, 1957, 403 cases of carcinoma in situ were seen 
(Table I). From 1936 until 1945 the annual rate of detection was in the neigh- 
borhood of 4 eases per year, usually accidental findings from curettage and 
biopsy. By the addition of routine colposcopy with selective spot biopsy the 
number of diagnosed cases increased to about 15 yearly. With the subsequent 
addition of the smear technique used routinely 50 to 60 cases were discovered 
yearly. 


Smears were obtained from the vaginal pool, from the cervical portio, 
and from the endocervical canal. The slides were fixed and stained by the 
method of Papanicolaou. After the smear was obtained, colposcopy was per- 
formed and a selective spot biopsy done as indicated. If colposcopy was neg- 
ative, but the smear abnormal, the patient was hospitalized, and a curettage 
and econing cervical biopsy performed. 


YEARLY DISTRIBUTION OF CARCINOMA IN SITU AT THE 
UNIVERSITATS-FRAUENKLINIK, HAMBURG 


TABLE [, 


1936 through 1947 39 cases Biopsy or curettage 

1948 17 cases 

1949 16 cases Smear plus colposcopy with selective 
1950 16 cases spot biopsy 

1951 27 cases 

1952 48 cases 

1953 51 cases 

1954 54 cases Smear plus colposcopy with selective 
1955 62 cases spot biopsy on routine examination 
1956 57 cases ‘ 

1957 (up to April 1) 16 cases 


Total 403 cases 


Our results with colposcopy and cytology in 403 cases of carcinoma in'situ 
are summarized in Table I]. Three hundred and thirty-six cases were studied 
by colposcopy alone; 10 were negative by this method, an error of 3 per cent. 
Three hundred and thirteen cases were evaluated cytologically ; 276 were posi- 
tive or suspicious with 37 negative, giving an error of 11.1 per cent. Two 
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hundred and ninety-five cases were studied by both methods. Of these the 
result was positive by both methods in 253 cases. Thirty-four eases (25 with 
leukoplakia) were positive by colposcopy and negative by smear. It is likely 
that the surface keratinization formed a covering on the epithelial surface, 
thus lessening desquamation of abnormal cells. In 6 (3 of which were endo- 
cervical) the smear was positive and the colposeopie findings negative. There 
were 2 endocervical eases, not detected by either technique; these were found 
by incidental curettage of the canal. 


TABLE II. EVALUATION OF 403 CASES OF CARCINOMA IN SITU 


Studied by colposcopy 336 cases 
Positive findings 326 
Negative findings 10 
Error 3% 

Studied by cytology 313 cases 
Positive or suspicious findings 276 
Negative findings 37 
Error 11.1% 

Studied by colposcopy and cytology 295 cases 
Both positive 253 
Positive colposcopy, negative smear 34 (of these 25 were cases of 

leukoplakia ) 

Positive smear, negative colposcopy 6 (of these 3 were endocervical ) 
False negatives by both methods 2 (2 endocervical ) 


The over-all results in the diagnosis of cervical carcinoma from 1945 to 
1954 are outlined in Table III. By the combined use of both methods the 
incidence of Stage I increased from 18.4 to 36 to 40 per cent and Stage 0 
(carcinoma in situ) from 4.2 to 27.7 per cent. This is an improvement on the 
17.5 per cent of Carter and associates'! who utilized the smear technique alone. 


TABLE IIT. RESULTS OF DIAGNOSIS OF CERVICAL CARCINOMA (1945-1954) 


NO. OF CASES 
STAGE 0 (OF TOTAL OF 


METHOD PERIOD STAGES I-IV STAGE I STAGES 0 THROUGH IV) 
Macroscopic excision or 1945-1947 407 18.4% 4.2% (18 cases) 
curettage, histology alone 
Colposcopy with selective 1948-1951 322 30.4% 19.1% (76 cases) 
spot biopsy, cytology and 1952 134 40.3% 26.4% (48 cases) 
histology 1953 144 33.3% 26.1% (51 cases) 
1954 141 36.2% 27.7% (54 cases) 


From these findings it is definitely shown how both methods despite, or 
because of, their differences support each other in an ideal fashion. The small- 
est atypical changes on the surface of the portio, which are not sufficiently 
marked to cause cytological changes on smear, can be clarified through col- 
poscopy with selective spot biopsy. On the other hand, intracervical cases 
which cannot be diagnosed by colposcopy often give a positive test when the 
Ayre spatula is used. Without doubt, each technique in itself gives excellent 
results. 

Summary 


A comparison between the results of colposcopy and of cytology shows 
that these methods complement each other in ideal fashion in diagnosing early 
stages of carcinoma of the cervix uteri. With the smear method in carcinoma 
in situ cases there was an error of 11.1 per cent (out of 313 cases). This may 
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be due to the very small extent of the lesion. Colposcopy had a 3 per cent 
error (out of 336 cases of carcinoma in situ). By the combination of the two 
methods the incidence of carcinoma in situ was increased to 27.7 per cent, the 
Group I carcinoma to 36 to 40 per cent of all cervical carcinomas. To our 
knowledge, up to the present time, these figures have not been achieved by 
any worker with the smear method alone. 
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THE MULTICENTRIC ORIGIN OF CARCINOMA IN SITU 
OF THE CERVIX 


Case Report 


A. M. BrincaRDNER, M.D., AND ALEXANDER Horava, M.D., 
CoLumBus, OHIO 


(From the Department of Obstetrics and Gynecology, The Obio State University Hospital) 


HE multicentricity of carcinoma of the cervix is occasionally mentioned 

in the current literature on the subject. Most authors seem to accept this 
postulate, but the evidence for it is seanty. The purpose of this case report is 
to present supportive evidence for the supposition of a multicentric origin of 
carcinoma in situ of the cervix and to demonstrate that in this case a coniza- 
tion of the cervix would have been inadequate as a curative procedure. 


Mrs. N. G., Hospital No. 598787, was a 34-year-old white woman, gravida ii, para i, abor- 
tion i, who consulted her family physician 2 months prior to admission because of constipation. 
At that time a routine pelvic examination including a Papanicolaou test was done and a 
suspicious lesion of the cervix was cauterized. The smear was reported as suspicious of 
malignant process of the cervix and the patient was referred to The Ohio State University 
Cancer Clinic where a cervical biopsy was done on Oct. 9, 1956. Following the biopsy, the 
patient bled profusely and was admitted to the University Hospital on Oet. 13, 1956. A 
cold-knife conization and dilatation and curettage were done. Both the previous biopsy and 
conization specimen were reported by the pathologist as carcinoma in situ of the cervix. On 
Nov. 4, 1956, she was readmitted to the hospital and a total abdominal hysterectomy including 
removal of a vaginal cuff was performed. The postoperative course was uneventful. 


Pathological Examination.—The first biopsy specimen consisted of fragments of cervical 
squamous epithelium with focal cellular pleomorphism, lack of maturation, and crowding of 
the cells. This was interpreted as indicative of carcinoma in situ. The second diagnostic 
procedure, namely, a wide and deep cervical cold-knife conization, revealed a circumscribed 
plaque of cervical carcinoma in situ flanked from below by normal squamous epithelium and 
from above by normal columnar endocervical epithelium. Because of an identical picture in 
all step sections throughout the conization specimen, one would be tempted to conclude that 
the lesion (carcinoma in situ) had been completely excised. Later the hysterectomy specimen 
displayed a baffling picture. The distal portion of the endocervical canal and the cervix itself 
showed granulation tissue covered partially by a regenerating normal cervical epithelium 
(Figs. 14, 1B, 1C, and 2). This was the site of the previous cold-knife conization. No 
residual carcinoma in situ was found here. The upper portion of the endocervical canal was 
lined by entirely normal columnar epithelium (Figs. 1D and 1F£); but high up and in close 
proximity to the internal os another focus of squamous-cell carcinoma in situ was found (Figs. 
1F and 3) surrounded by normal intact columnar epithelium. Because this lesion was found 
within normal noninjured endocervical tissue, the conclusion was made that this lesion seated 
high in the endocervical canal represented another focus of carcinoma in situ. The finding 
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that this focus was indeed surrounded by normal nonregenerating and noninjured endocervical 
mucosa justifies the conclusion of a multicentric origin of the squamous-cell carcinoma in situ 
of the cervix in this case. 


Summary and Conclusions 


A ease is presented of carcinoma in situ of the cervix detected by routine 
Papanicolaou smear, diagnosed by punch biopsy and cold-knife conization of the 
cervix, and treated by hysterectomy. Examination of the tissue removed gives 
evidence for the postulate of a multicentric origin of carcinoma in situ of the 
cervix and indicates that treatment by conization alone may not be sufficient for 
the removal of all malignant squamous epithelium in this disease. 


We wish to thank Dr. William E. Copeland for permission to report this case. 
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THE UTERINE ISTHMUS AND ITS SPHINCTER MECHANISM, 
A RADIOGRAPHIC STUDY 


I. The Uterine Isthmus Under Normal Conditions 


ABDEL YousseErF, M.B., D.G.O., M.Cu., Cairo, Ecypt 
(From the Department of Obstetrics and Gynecology, Kasr-el-Aini Hospital, Cairo University) 


A PREVIOUS communieation' the syndrome of menouria following lower 
segment cesarean section was described and it was shown that its peculiar 
features could be accounted for by the presence of a functional sphincter at the 
uterine isthmus. The question of the isthmus and its sphincter mechanism has 
since been investigated in some detail and this investigation has yielded in- 
teresting information. Before deseribing our methods and results it is neces- 
sary to review the literature on this rather obscure topie. 


Review of the Literature 


The Uterine Isthmus.—Even at the present day there is no general agree- 
ment as to the very existence of the uterine isthmus as a distinet and specific 
entity. The concept of the isthmus was introduced as a result of the classical 
work of Aschoff,? although this term had earlier been used by Wigand® and 
Waldeyer.*| Aschoff described the isthmus as a distinct part of the uterus 8 to 
10 mm. in length lying between the body and the cervix and bounded superiorly 
by the orificium internum anatomicum and inferiorly by the orificium internum 
histologicum. This view was later substantiated by the important studies of 
Stieve® ° and Frankl.’ The latter observer stated that with skill the upper and 
lower limits of the isthmus can always be defined both anatomically and histo- 
logically. He found that the mucosa of the isthmus differs from that of the 
corpus in the different phases of the menstrual cycle and maintained that the 
isthmus has an independent vasculature, a fact which he considered in harmony 
with the individual physiological life of this section of the womb. Other authori- 
ties,*"'° however, continued to regard the uterus as composed of only two parts, 
the corpus and the cervix. 

In recent years most authors!’ have come to accept Aschoff’s view and 
some!*-!® have even considered the question to be finally settled, but others*°-** 
have again seriously challenged the isthmie concept and elaimed that the 
isthmus should be considered a part of the corpus uteri. Danforth and Chap- 
man?! econeluded on anatomical grounds that the concept of the isthmus as an 
autonomous entity should be disearded while Gross*® arrived at the same 
conclusion, mainly because he thought that the isthmus had no specific function. 
In fact, the isthmus has hitherto been regarded, even by those who believe in its 
existence, as a part which serves no function in the nongravid uterus but from 
which the lower segment is formed during pregnaney and labor. It is not there- 
fore surprising that many standard works on gynecology do not even mention the 
uterine isthmus. 
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it The Sphincter at the Corporeocervical Junction.—Anatomieal studies have 
failed to show that a sphincter, in a strict anatomical sense, is present between 
the corpus and the cervix but have strongly suggested that the distribution and 
arrangement of the muscle fibers in this region are such that they can and do 
i. function like a sphincter. This ‘‘sphineter isthmii interni’’ was described as 
AY far back as 1872 by Lott.?* Half a century later Oertel** emphasized the 


oe presence of a functional sphincter at the internal cervical os. Stieve® found 
z' that in the isthmie segment the muscle fibers were much more abundant and lay 
a closer to each other than they did in the cervix. Schroeder®> noted that the 


f uppermost portion of the cervical wall contained spirals of muscles which formed 

‘. a ring tightly surrounding the mucosa and causing marked narrowing of the 

canal. 

ie at More recently Danforth?® found that as one ascends the cervix to the region 
: | of the histological internal os a level is reached where the predominance of fibrous 


tissue ceases, giving way to smooth muscle. Hughesdon*® agreed with Danforth 
on this particular point and stated that ‘“‘it may be doubted whether structure 
af and function need necessarily correlate well here, for randomly arranged 
if musele bundles, if packed into the gross form of a ring and obliged to contract 
ois together might be able to act as a compressor.”” Exactly the same viewpoint was 
expressed by Asplund** and by Wendell-Smith,”* who argued that ‘‘the overall 

effect of contraction of a ring of interlacing fibres will be sphincterie.’’ 
‘ Dissections of pregnant uteri have shown that the sphincter mechanism 
ai above the cervix is even better developed and more marked during preg- 
at naney.*® 78-81 The analogy has been noted between the sphincter at the internal 
i cervieal os and the tubal and pylorie sphincters where a sphincter action exists 
despite the anatomical absence of a true sphincter musele.**-*° 

Recent experimental studies have fully confirmed the assumption that the 
musele fibers at the junction of corpus and cervix have a sphincter action.** *°*° 
It has further been shown that the tone of this sphincter is susceptible to 
hormone influences,?” 4° undergoes certain variations in the course of the men- 
strual eyele,?” **-4° and ean be modified by drugs which act on the autonomic 
system.**? In vitro examination of the spontaneous motility of musele strips 
from the uterus has revealed that in the premenstrual phase of the eycle the 
transverse muscle strips from the isthmus, but not from any other part of the 
uterus, show a very characteristic motility pattern of a “sphincterie type.’*» ” 

It is apparent that there is unanimous agreement among workers on the 
subject that a functional sphincter exists at the junction of the corpus and the 
cervix both in the pregnant and in the nonpregnant states. Although the signif- 
icance of this sphineter in pregnancy, abortion, and labor has been discussed 
by several authors*® ** * 43-46 little is known of its normal or disordered fune- 
tion in the nongravid uterus. No wonder, therefore, that no reference to its 
existence could be found in any of the well-known textbooks of gynecology. 
Who indeed would eare for a functional sphincter that seemed to have no fune- 
tion under normal or abnormal conditions! 


Material and Methods 


Sixty normal women were investigated, including 3 who were postmeno- 
pausal, 2 in early pregnancy, and 55 nonpregnant women in the childbearing 
age (34 nulliparous and 21 parous). Many of these had come to seek advice 
for sterility but patients were included in this group only if they were men- 
struating regularly and painlessly, showed no obvious gynecological ab- 
normality, and had had no previous dilatation of the cervix. Two methods of 
investigation were employed. 
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Method A (Isthmography).—In ordinary hysterosalpingography the isthmic 
region is not visualized because the cannula is usually introduced right into 
the isthmus or even into the uterine cavity. The literature contains few reports 
on the radiographic pictures of the cervix'’-** and occasional references to the 
radiographic appearance of the internal os** ** *! but, to our knowledge, only 
one comprehensive radiographic study of the uterine isthmus has so far been 
reported.*7 Even in detailed monographs and atlases dealing with hystero- 
salpingography, little or no mention of the isthmus is found.®*” »° 

A modified technique was employed to study the isthmie segment to which 
we have given the name “isthmography.” An ordinary Jarcho cannula was 
used but special rubber cones of different sizes were designed so that although 
only 1 to 1.5 em. of the cannula was introduced into the cervical canal the ex- 
ternal os could be efficiently closed and no leakage occurred. When the tip of 
the rubber cone could not properly occlude the cervical os, a special screw-tipped 
cannula was used to close the cervix with care not to screw it more than 1 to 
1.5 em. up the cervical canal. Since the cervical canal is 3 to 4 em. long, ** ** 
this technique allowed visualization of the upper part of the cervix and the 
entire isthmus. Four to five cubic centimeters of Lipiodol was injected accord- 
ing to whether the woman was nulliparous or parous. It was found that 
Lipiodol gave more satisfactory pictures of the isthmie segment, although 
more viscid media may give better pictures of the cervix. It soon became evident 
that certain technical details are important if the region of the isthmus is to be 
properly studied. No sedative or antispasmodic drug should be given before the 
test. The examiner should wait for 5 minutes after holding the cervix with 
forceps and introducing the cannula before the injection is made. The Lipiodol 


should be warmed to body temperature and should be injected as slowly as pos- 
sible. 


In 5 eases a dilator of suitable size was introduced into the cervix and the 
point at which it encountered resistance was noted. By a small sharp curette 2 
pieces of mucosa were removed one from just below and the other from just 
above the marked point. In order to define the position of this point on the 
radiograph it was in one case marked by a small metal clip during a vaginal 
suspension operation and isthmography was performed a few days later. 

Isthmography was performed on 40 of the 55 nonpregnant women in the 
childbearing age. In 16 cases it was carried out during the follicular phase 
of the eyele, in 12 cases during the luteal phase, and in 8 eases just one or 2 
days before the onset of menstruation. In 4 cases it was done on all 3 ocea- 
sions. When it was performed in the luteal phase or just before menstruation we 
usually verified the occurrence of ovulation by endometrial biopsy but in some 
private cases typical basal temperature records were relied upon. Isthmography 
was also used in the investigation of the 35 postmenopausal and the 2 pregnant 
women in this series. 


Method B (Direct Hysterography).—This method was inspired by two 
previous experiments. Keiffer®® injected water into the uterine horn of dogs 
and found that it remained inside the uterus up to a pressure of 30 to 40 em. of 
water if the spinal cord was intact. Westman* injected Lipiodol inside the 
uterine cavity during an abdominal operation. His illustrations of the case show 
that the oil remained inside the uterus for 2 hours and some of it was still 
present 5 hours after the injection. This confirmed his finding by manometric 
insufflation that there is a sphineter between the corpus and the cervix. He did 
not, however, indicate the phase of the menstrual cycle in which this experi- 
ment was made or the manner in which the uterus eventually emptied itself. 
Initially we injected Lipiodol through the uterine wall into the uterine cavity 
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by means of a fine lumbar-puncture needle in the course of the operation of 
vaginal suspension. Because it seemed possible that the anesthesia or the 
operative manipulations might alter the behavior of the uterus, an original 
technique was subsequently devised. 

In cases of retroverted uterus, a long, fine needle was introduced without 
anesthesia through the posterior fornix and through the wall of the retroverted 
uterus into the uterine cavity. After some experience it was not difficult to 
feel the sudden disappearance of the resistance of the uterine wall when the tip 
of the needle reached the uterine cavity, at which point the Lipiodol was 
slowly injected and the needle withdrawn. If the uterus was anteverted, a 
very small posterior colpotomy incision was made under local anesthesia and a 
long fine needle slightly curved anteriorly was introduced and guided by the 
finger through the posterior wall of the uterus into the uterine cavity. Lipiodol 
was then injected, the needle withdrawn and the colpotomy incision closed by 
two stitches. No complications occurred although in 2 of the earlier cases it 
seemed that a little oil was injected into the uterine wall for slight venous 
intravasation was noted in the radiograph. Because different degrees of 
uterine distention produce different effects on uterine tone and contractility,>”°* 
the same amount of Lipiodol was used in all cases, namely, 2 ¢.c. for nulliparous 
and 2.5 ¢.e. for multiparous women. Serial spot films were made at intervals 
after the injection. In most cases a clip was placed on the anterior lip of the 
cervix at the external os to mark its position on the radiograph. 

Method B was performed on 15 of the normal nonpregnant women in the 
childbearing age. It was carried out 5 times in the follicular phase of the cycle, 
5 times in the luteal phase and 5 times one or two days before the onset of the 
period. 


Results 


A. Isthmography.—In all the eases investigated the isthmie canal was visual- 
ized on the radiograph as a distinct segment of the uterus narrower than the 
cervical canal below and the corporeal cavity above. There was no difference 
in the appearance of the isthmus in nulliparous and parous women. If the 
aforementioned precautions were observed during the injection, the isthmic 
canal was almost always seen to be bounded by a definite constriction superiorly 
and another definite constriction inferiorly which appeared very similar to those 
seen radiographically at the sites of the tubal and the pyloric sphincters. It 
will be seen that the appearance of these two constrictions and their behavior 
under normal and abnormal conditions justify the conclusion that they are 
caused by the presence of an upper sphincter between the corpus and the 
isthmus and a lower sphincter between the isthmus and the cervix. These two 
sphineters will henceforth be referred to as the superior isthmie sphincter 
(SIS) and the inferior isthmie sphincter (IIS) respectively. 

In normal women of childbearing age the isthmie canal during the follicular 
phase of the cycle appeared cylindrical in shape (Figs. 1 and 2). The constric- 
tions marking SIS and IIS appeared of equal size, indicating that the tone of the 
two sphincters was similar. In the case illustrated in Fig. 2, a clip was used to 
mark the point where a dilator introduced into the cervical canal encountered 
resistance, as previously described. It ean be seen that this point exactly 
coincides with the site of IIS. Examination of strips of mucosa removed from 
below and from above the resistance point in this and in other cases always 
showed that the mucosa below it was typical cervical mucosa while the mucosa 
above it was similar to that which lines the isthmus.*}* This shows that IIS 
is situated at the level of the histological internal os of Aschoff. 
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During the luteal phase of the cycle the isthmic segment usually appeared 
longer and was always markedly narrower than during the follicular phase 
(Figs. 3 and 4). Its width on the film seldom exceeded 1 mm. and it sometimes 
was so narrow that it was hardly visible (Fig. 4). The two constrictions could 
still be seen and their appearance indicated that SIS and IIS were now more 
tightly closed than during the follicular phase. 


Fig. 1. Fig. 2. 
Figs. 1 and 2.—Isthmography in follicular phase of cycle. The isthmus appears cylin- 


drical in shape. Arrows indicate sites of SIS and IIS. Clip in Fig. 2 corresponds to posi- 
tion of IIS as explained in text. 


Fig. 3. Fig. 4. 


Figs. 3 and 4.—Isthmography in luteal phase of cycle. SIS and IIS are both contracted 
and the isthmic canal is long and narrow. 
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In the 2 days immediately preceding menstruation, the appearance of the 
isthmie segment was found to undergo a marked change. This was first acci- 
dentally noted in a patient who happened to be examined on the day before the 
period and was later confirmed in the others examined at that particular time, 
including 4 patients in whom isthmography was earried out both at the height 
of the luteal phase and in the immediate premenstrual phase. In this latter 
phase the isthmie segment became definitely shorter and wider and both SIS 
and IIS beeame obviously relaxed, the relaxation being usually more marked 
in the superior than in the inferior sphincter (Figs. 5 and 6). 


Fig. 5. 


Fig. 6. 


Figs. 5 and 6.—Isthmograpny on the day before onset of menstruation. SIS and IIS are 
now markedly relaxed and the isthmus is short and wide. 


In the 3 postmenopausal women examined the isthmus was seen to be dilated 
and ill defined but in 2 of them the constrictions marking SIS and IIS were still 
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Fig. 7.—1sthmography in a patient 3 years past the menopause. The isthmus appears 
very wide and SIS and IIS are barely recognizable. 


Fig. 8.—Isthmography in first month of pregnancy. The isthmus is elongated and very 
Narrow and both SIS and IIS are tightly closed. Uterus in this case was deviated to the 
right. 

Fig. 9.—Isthmography in a woman 8 weeks pregnant. Same appearance of isthmus as 


in Fig. 8. Some leakage of Lipiodol occurred during injection before isthmic resistance was 
overcome, 
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recognizable (Fig. 7). In 2 eases isthmography was performed in early gesta- 
tion. The 2 pregnancies, one of 4 and the other of 8 weeks’ duration, went on 
undisturbed. Hysterography was carried out on pregnant women by some 
previous workers,” ** © and was indeed suggested as a method of diagnosis of 
early gestation.©*° In our 2 pregnant patients the isthmic canal appeared 
markedly elongated and very narrow (Figs. 8 and 9). Unusual resistance was 
encountered during the injection of Lipiodol and some leakage occurred be- 
fore this resistance of the isthmic sphincters was overcome (Fig. 9). The 
changes looked like an exaggeration of the characteristic appearances of the 
luteal phase of the menstrual cycle. 


B. Direct Hysterography.—When 2 to 2.5 ¢.c. of Lipiodol was injected into 
the uterine cavity by Method B the oil remained within the corpus for some time, 
which confirmed Westman’s** conclusion that the uterine cavity is a space nor- 
mally closed by the tubal and the isthmie sphincters. We wanted to determine 
when and how the uterus emptied itself in the different phases of the menstrual 
eyele. The difficulty in timing the spot films to this effect can be readily appre- 
ciated. However, very characteristic patterns were noted which will now be 
deseribed. 


Fig. 10. Fig. 11. 


Fig. 10.—Direct hysterography in follicular phase of cycle. Film made one hour after 
injection shows Lipiodol still in uterine cavity. Distance of uterine shadow from clip at 
external os indicates that the Lipiodol is detained at level of SIS. In this case slight venous 
intravasation occurred. 


Fig. 11.—Direct hysterography in follicular phase of cycle. Film made 8 hours after 
injection shows Lipiodol passing through the tubes and through the isthmus and cervix. 


During the follicular phase of the eyele, the Lipiodol remained inside the 
uterus for 1 to 3 hours (Fig. 10). When the uterus then emptied itself this 
oceurred both through the isthmus and the cervix into the vagina and through 
the Fallopian tubes into the peritoneal cavity (Fig. 11). It could not be de- 
termined with certainty whether the Lipiodol passed first into the cervix or 
into the tubes. 

During the luteal phase the oil remained inside the uterine cavity for 4 
to 8 hours or even longer. The uterus then always emptied itself through the 
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tubes into the peritoneal cavity and no Lipiodol passed into the vagina. (In 
all the patients examined at least one tube was patent.) In some eases the 
film taken after evacuation showed the radiopaque material already present 
in the peritoneal cavity (Fig. 12) but in others the Lipiodol was actually seen 
passing through the tubes (Iigs. 13 and 14). 

When the method was earried out one or 2 days before the period the oil 
was retained inside the uterus for only 10 to 30 minutes. Evacuation then oc- 
curred through the cervix into the vagina (Fig. 15) and no Lipiodol escaped 
into the tubes. Evacuation of the uterus sometimes occurred before a film 
could be taken but the oil could be seen passing from the cervix and subsequent 
radiography showed that no radiopaque material was present in the peritoneal 
cavity. 

Fig. 12. 


Fig. 13. Fig. 14. 


Fig. 12.—Direct hysterography in luteal phase of cycle. Film made 8% hours after 
injection shows Lipiodol dispersed into the peritoneal cavity. 

Figs. 13 and 14.—Direct hysterography in luteal phase of cycle. Films made 5% hours 
after injection in one case and 7 hours after injection in another show Lipiodol passing through 
the tubes but not through the isthmus. 
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Comment 


A, Isthmography.—Our finding that the isthmus is narrowed during the 
luteal phase of the cycle is in agreement with the conclusions of Asplund®’ and 
explains Palmer’s*® observation that the isthmic tone is higher during the 
luteal than during the follicular phase. These two observers ascribed this 
finding to the effect of progestin on the isthmic musculature, a conclusion with 
which we are in full agreement. The isthmie musculature is susceptible to 
hormone action’? while the isthmie mucosa does not undergo any significant 
change during the luteal phase.’ 


The shortening and widening of the isthmus and the relaxation of its 
sphineters which occur in the immediate premenstrual phase have never be- 
fore been described. This is probably because in the only systematic radio- 
graphie study of the isthmus thus far reported** no examinations happened to 
be made at that time. These changes must also be due to endocrine factors. 


Fig. 15.—Direct hysterography immediately before the period. Film made 20 minutes 
after injection shows Lipiodol passing through the relaxed isthmus but not through the 
tubes. 


The corpus luteum of menstruation reaches the peak of its activity 7 to 9 days 
after ovulation, begins to retrogress 9 to 11 days after ovulation, and is non- 
functional 4 days later.*’ * Two to 3 days before the onset of menstruation, 
the blood progestin level drops sharply**-** and pregnanediol disappears from 
the urine.**7> At this same time there is a second peak of estrogen in the 
blood’* and of estrogen excretion in the urine.**** These hormone changes 
are presumably responsible for the pronounced and almost sudden alteration 
which occurs in the isthmie segment shortly before the period. 


Asplund?* emphasized the presence of a sphincter at the site of the con- 
striction betwen the cervix and the isthmus (orificium isthmi inferius). Al- 
though the upper constriction was beautifully illustrated in many of his 
figures at the junction of the isthmice canal with the corporeal cavity which 
he termed ‘‘orificium isthmi superius,’’ he did not ascribe it to a sphincteric 
action but to the possible presence of mucosal folds. This explanation is 
obviously erroneous for marked relaxation occurs in this region shortly before 
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the period when the endometrium is still at the height of its secretory reaction. 
The upper constriction could be seen in all phases of the cycle provided that 
no sedative or antispasmodic was given and the Lipiodol was injected gently 
and slowly. It could even be defined during pregnancy and in postmenopausal 
women with atrophic endometrium. Its appearance is identical with the lower 
constriction and with the constrictions seen radiographically at the sites of the 
tubal and the pylorie sphincters. 

The superior isthmic sphincter has not heretofore been demonstrated in 
the human uterus although its presence has been suspected*® on comparative 
anatomical grounds. Both in the uterus simplex of the monkey and in the 
uterus duplex of the dog and sheep two definite sphincters are present, one at 
the upper and one at the lower boundary of the part of the uterus homologous 
to the lower segment or isthmus.** #* °° In the laboring human uterus a con- 
striction ring most commonly develops at the junction of the upper and lower 
segments or at the junction of the latter with the cervix. It has therefore been 
argued that, if there are no sphincters in the human uterus, the occurrence of 
constriction rings may represent at least an atavistic tendency in that diree- 
tion,*® 

The widening and relaxation of the isthmus after the menopause can be 
explained by the atrophy of its musculature with the decline of ovarian func- 
tion. On the other hand, the marked narrowing and elongation of the isthmic 
segment observed in pregnant patients must be due to the prolonged and 
intensified action of progestin secreted by the corpus luteum of pregnancy. 


B. Direct Hysterography.—The pilot experiments performed by this method 
have also shed some light on the physiology of the uterus and its sphincters. 


Uterine activity: The uterus always evacuated itself more rapidly during 
the follicular than during the luteal phase of the cycle, indicating that the tone 
and contractility of the corpus are more pronounced in the former than in the 
latter. Estrogen is known to increase the activity of the uterus in animals**** 
and in man.” * In animals it was definitely established that the corpus luteum 
inhibits the spontaneous activity of the uterus and its reactivity to Pituitrin.®?"*" 
This action is brought about by the hormone progestin.®*7"°° Uterine tokography 
in the human has, however, yielded conflicting results. Knaus'®® *°? observed 
that in the latter half of the cycle the spontaneous contractility of the uterus 
and its reactivity to Pituitrin were less than during the first half and attributed 
this to the action of progestin. Other .workers'®*?°> obtained different or 
opposite results. In a critical review of the literature Reynolds®* came to the 
eonelusion that the Knaus data are essentially valid and that the reports to 
the contrary must be regarded as presenting a modified picture of activity 
obtained under special conditions of recording. He remarked that one must 
consider what the apparatus does to the uterus as much as what the uterus 
does to the apparatus. The technique we used in Method B is perhaps the first 
attempt to investigate this question without the introduction of any balloon or 
other apparatus through the cervix. Our results confirm the Knaus-Reynolds 
contention that the uterus is considerably more quiescent during the luteal 
than during the follicular phase. 


Shortly before the period the uterus was found to become active again 
and to evacuate itself even more rapidly than during the follicular phase. 
This coincides with the marked relaxation of the isthmus and with the sharp 
drop in the progestin and the marked rise in the estrogen level which occur 
2 to 3 days before the onset of menstruation. It is interesting to compare the 
clinical results reported by Dickinson,’*? who earried out repeated rectal 
examination on a group of healthy women through several successive cycles, 
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He found that from about the ninth to the sixteenth day the uterus became 
inereasingly active. Then as the cycle passed into the postovulatory phase 
the uterus again became quiescent until about 2 days before the onset of 
menstruation, when slight but definite contractions began which reached their 
height when menstruation became established. 


Sphincteric activity: During the luteal phase of the cycle and provided one 
or both tubes are patent, the uterus empties itself through the tubes into the 
peritoneal cavity and no Lipiodol passes through the superior isthmie sphincter 
(Figs. 13 and 14). This corresponds with the finding by isthmography that the 
isthmus is most contracted during this phase of the eyele. In the immediate 
premenstrual phase the uterus evacuates itself entirely through the isthmus and 
cervix into the vagina and no Lipiodol passes through the tubes. Here the 
uterine isthmus appears most relaxed although both isthmie sphincters are still 
recognizable (Fig. 15). The tubal sphincters are tightly closed, probably to 
prevent regurgitation through the tubes during menstruation. Liesse*’ had 
observed that the tubal and isthmie sphincters reacted in an opposite manner to 
the injection of certain drugs. During the follicular phase of the eyele an 
intermediate situation is present. The uterus then seems to empty itself as 
easily through the tubal as through the isthmie sphincters. 

The tone of the isthmie sphincters thus appeared to be highest during the 
luteal phase, lower during the follicular phase, and lowest immediately before 
the period. These findings are consistent with some previous clinical and experi- 
mental observations.** It can be seen that the behavior of isthmie activity in the 
different phases of the eyele is exactly opposite to the activity of the corpus. 
These two segments of the uterus also react in the opposite way to the administra- 
tion of certain drugs.**’ This is not to be regarded, however, as functional 
antagonism* but rather as well-coordinated synergism. 


Conclusions 


The isthmus is structurally and functionally an autonomous portion of the 
uterus separated by a sphincter at the level of the anatomical internal os from 
the uterine corpus and by another sphincter at the level of the histological 
internal os from the uterine cervix. The sphincter mechanism of the isthmus 
keeps the uterine cavity at all times closed from below and prevents the access 
of organisms from the vagina and cervix. In this respect it is probably a 
more efficient barrier than the renowned cervical mucus plug. The relaxation 
of the isthmus during the period explains the frequency of ascending infee- 
tion, e.g., by the gonococcus, after menstruation. 

During the follicular phase of the cycle and at the time of ovulation the 
isthmie sphincters are relatively lax, thus facilitating sperm migration into the 
uterus. It has been suggested’ that the rhythmic contractions of the isthmiec 
sphineter exert a sucking action which plays a part in the transport of sperma- 
tozoa. It has also been reported’’® that uterine dyskinesia may interfere with 
sperm migration. It is therefore possible that temporary spasm of the isthmic 
sphincters may account for some cases of apparently causcless infertility. 

During the luteal phase the isthmie sphincters become tightly contracted. 
This, together with the synchronous inhibition of the activity of the corpus, 
certainly provides the ideal conditions for the implantation and early growth 
of the ovum should fertilization occur. It is logical to assume that disorder 
of this function may favor low implantation of the ovum, perhaps in the 
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isthmus, or may even be responsible for very early unrecognized abortion. In 
early gestation the isthmus was found to be even longer and narrower than 
during the luteal phase. This is undoubtedly due to the progestin secreted by 
the corpus luteum of pregnancy and is of fundamental importance in protect- 
ing and supporting the ovum. The beneficial action of progestin in some cases 
of threatened abortion may be due, at least in part, to its effeet on the uterine 
isthmus. 

When fertilization of the ovum does not occur, the isthmus is prepared 
for the process of menstruation. Its sphincters become more relaxed than 
during any other phase of the cycle at the time when corporeal activity be- 
comes most marked. When this physiological coordination exists menstrua- 
tion is normal and painless. The relaxation of the isthmus during menstrua- 
tion also facilitates the passage of the menstrual discharge through the cervix 
and helps to prevent tubal regurgitation. 


Summary 


1. The methods of isthmography and direct hysterography have been used 
to study the living anatomy and the physiology of the uterine isthmus in 60 
normal women. 

2. The isthmus is a distinct part of the uterus separated by a superior 
sphineter from the corpus above and by an inferior sphincter from the cervix 
below. 


3. The isthmus is functionally independent from the corpus. The sphine- 
terie mechanism of the isthmus is most contracted in the luteal phase of the 
menstrual cycle and most relaxed immediately before and during menstruation. 
The uterine corpus, on the contrary, is least active in the former phase and 
most active in the latter. 

4. The coordinated activity of these two segments of the uterus is funda- 
mentally important for the normal functions of fertilization, nidation, main- 
tenance of pregnancy, and menstruation. 
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THE UTERINE ISTHMUS AND ITS SPHINCTER MECHANISM, 
A RADIOGRAPHIC STUDY 


II. The Uterine Isthmus Under Abnormal Conditions 


ABDEL YousseEF, M.B., D.G.O., M.Cu., Cairo, Ecypr 
(From the Department of Obstetrics and Gynecology, Kasr-el-Aini Hospital, Cairo University) 


ERY little is known about the role of the uterine isthmus in pathological 

conditions. Weakness of the region of the isthmus was deemed responsible 
for alterations of position and attitude of the uterus.'| When the endometrium 
of the uterus is hyperplastic in cases of metropathia hemorrhagica, or thick and 
edematous due to congestion, these changes are said to stop short at the ana- 
tomical internal os and the mucosa of the isthmus remains unaffected.? In ade- 
nomyosis uteri the region of the isthmus is very rarely involved but tuberculosis 
of the endometrium spreads unhindered to involve the isthmie segment and _ so 
usually does carcinoma after some initial resistance.’ Large fistulas in the 
isthmie region may rarely be found in eases of tuberculosis of the cervix and 
the isthmus.’ Infection following labor or cervical dilatation may cause perma- 
nent stenosis of the lumen of the internal os.* On the other hand, laceration 
and abnormal gaping of the internal os may follow overzealous dilatation and 
curettage, vaginal hysterotomy, traumatic delivery, cesarean section, or pre- 
cipitate labor.** This entity has recently been emphasized as a cause of repeated 
abortion in the second trimester of pregnancy and certain operations have been 
devised to correct the abnormality both in the nonpregnant* ° and in the preg- 
nant*-’® states. This thesis, however, has been strongly contradicted by some 
authorities’ '* who believe that the maintenance of pregnancy is a function of 
the cervix and not of the isthmus or the internal os. 

This is about all the information that could be gleaned from the literature 
on the morbid anatomy of the isthmie region and the references to its morbid 
physiology are even much seantier. Certain observers maintain that neuromus- 
cular derangements of the isthmus may cause gaping of the internal os and may 
therefore be responsible for some cases of abortion.” Spasm of the internal os 
as an etiological factor in primary dysmenorrhea was suggested by some auth- 
ors'* '* and denied by others.* 

Our finding’ that the uterine isthmus plays an important part in the reg- 
ulation of the process of menstruation and in the maintenance of pregnancy 
has prompted us to investigate its possible role in derangements of these par- 
ticular functions. 
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Material and Methods 


Forty abnormal cases were studied, including (a) 6 cases of secondary 
amenorrhea of more than one year’s duration with atrophic endometrium and 
markedly hypoestrogeniec vaginal smears; (b) 5 eases of metropathia hemor- 
rhagica; (ec) 3 eases of proved anovular menstruation one of which had normal 
and 2 hyperestrogenic smears; (d) 6 eases of ‘‘silent’’ habitual abortion in 
the second trimester of pregnaney with no discernible cause and with a history 
suggestive of incompetence of the internal os*?° (In 2 of these cases there 
had been no previous labors or operations and 4 were cases of secondary habitual 
abortion.) ; (e) 20 cases of severe primary (essential) dysmenorrhea. 

The methods of isthmography and direct hysterography have already been 
described and the results of their use in the study of the isthmus and its sphine- 
ter mechanism under normal conditions were reported in detail.’* In isthmog- 
raphy the region of the isthmus is outlined by the injection of Lipiodol by a 
special technique in which the cannula is introduced for only a short distance 
into the cervix but leakage from the external os is prevented and certain pre- 
cautions are taken to prevent abnormal dilatation or spasm of the isthmic 
sphineters. In direct hysterography 2 to 2.5 ¢.c. of Lipiodol is injected directly 
into the uterine cavity by a special long, fine needle introduced through the 
posterior fornix or through a small posterior colpotomy incision and serial radio- 
graphs are made at intervals to determine when and how the uterus evacuates 
itself. 

All the patients in this group were examined by isthmography with the 
exception of 8 with primary dysmenorrhea. The effects of hormone admin- 
istration were studied in the amenorrhea group. Three patients were examined 
before and after the administration of 4 doses of 20 mg. progestin given intra- 
museularly every other day. The 3 other amenorrheic patients were given the 
same dosage of progestin after priming with estrogen (5 intramuscular doses 
of 5 mg. estradiol benzoate over a period of 2 weeks). The effect of administra- 
tion of estrogen alone was not observed. The 5 patients with metropathia 
hemorrhagica were examined during a nonbleeding episode. Of the 3 patients 
with anovular menstruation 2 were examined 7 to 8 days before the period 
and one was examined on the day before menstruation. Of the 6 eases of habit- 
ual abortion, 2 patients were examined during the follicular phase of the cycle 
and 4 at the height of the luteal phase. Twelve patients who had primary 
dysmenorrhea were examined by isthmography. The method was performed 4 
times during the follicular phase of the cycle, 4 times during the luteal phase, 
and 6 times one or two days before the onset of menstruation. (In 2 cases it 
was done both in the luteal phase and shortly before the period.) 

Direct hysterography was performed in 3 of the eases of habitual abor- 
tion during the luteal phase of the eyele; all 3 had also been examined by 
isthmography. Direct hysterography was also performed in 8 cases of primary 
dysmenorrhea; 2 of these patients were examined in the follicular phase, 3 
in the luteal phase, and 3 shortly before the onset of the menstruation. 


Results 


Isthmography.—In the cases of secondary amenorrhea the isthmiec canal 
was wider than normal and both the superior isthmic sphincter (SIS) and the 
inferior isthmie sphincter (IIS) were relaxed (Fig. 1). When progestin was 
given after priming with estrogen, the isthmic canal always became markedly 
narrower and both SIS and IIS more tightly closed (Fig. 2). The administra- 
tion of progestin alone to 3 amenorrheic patients with low estrogenic function 
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brought about no change whatever in 2 eases but in one case it caused definite 
constriction of the superior isthmie sphincter (SIS) while the rest of the isthmus 
and the inferior isthmie sphincter (IIS) remained unchanged (Fig. 3). 
Asplund* had found that the administration of progestin alone to 4 cases of 
amenorrhea resulted in narrowing of the isthmus but he did not indicate their 
estrogenic function and in one ease he actually mentioned that the endome- 
trium was proliferative. 


Fig. 1. Fig. 2. 


Fig. 1.—Isthmography in a case of prolonged amenorrhea. The isthmus appears wide. 
Arrows mark positions of superior isthmic sphincter (SIS) and inferior isthmic sphincter (IIS) 
which are both relaxed. 

Fig. 2.—Same case as shown in Fig. 1 after treatment with estrogen followed by proges- 
tin. The isthmus became much narrower and both SIS and IIS tightly closed. 


Fig. 3.—Peculiar appearance of isthmus in a patient with amenorrhea who received 
—— alone. Contraction of SIS while the rest of the isthmus and IIS remained un- 
affected. 


In the cases of anovular menstruation isthmography performed one week 
before the period showed a dilated isthmic segment with relaxed sphincters 
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(Fig. 4). This appearance is quite different from the normal constricted ap- 
pearance of the isthmus during the luteal phase of the ovulatory cycle. In the 
eases of metropathia hemorrhagica the isthmie canal was very wide and merged 
almost imperceptibly with the uterine cavity above and the dilated cervical canal 
below, with only a faint suggestion of the positions of SIS and IIS (Fig. 5). 
The body of the uterus had a shaggy, irregular contour due to the hyperplastic 


Fig. 4. Fig. 5. 


Fig. 4.—Case of anovular menstruation one week before period. The isthmus is wide 
and both sphincters are relaxed. 


Fig. 5.—Case of metropathia hemorrhagica. The isthmus and _ its 
markedly dilated. 
level of SIS. 


sphincters are 
The shaggy contour of the hyperplastic endometrium ends sharply at the 


Fig. 6.—Case of habitual abortion due to incompetence of the isthmus examined in luteal 
phase of cycle. The isthmus is very wide and its sphincters cannot be identified. 
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polypoid endometrium which stopped sharply at the level of SIS. Since patho- 
logical studies* had shown that in cases of metropathia the endometrial hyper- 
plasia always stops short of the isthmus at the level of the anatomical internal 
os of Aschoff, the radiographic appearances indicate that SIS is situated at 


this level. 
Fig. 7. 


Fig. 8. 


Fig. 7.—Case of primary dysmenorrhea examined in the follicular phase of the cycle. 
Normal cylindrical appearance of the isthmus. 


Fig. 8.—Case of primary dysmenorrhea examined in the luteal phase. The isthmus is 
long and narrow and its sphincters contracted, which is normal for this phase of cycle. 


In 5 of the 6 cases of habitual abortion in the second trimester with sug- 
gestive history, the typical picture of a dilated incompetent isthmus was shown. 
Even when examined in the luteal phase of the eyele the isthmie canal appeared 
very wide and both SIS and IIS were hardly recognizable (Fig. 6). No differ- 
ence was noted in the appearance of the isthmus in cases of primary and eases 
of secondary habitual abortion. In one of the eases of habitual abortion the 
isthmus was seen to be normal but two filling defects were apparent in the 
contour of the uterine corpus; laparotomy showed the presence of two small 
submucous myomas which had been missed on clinical examination. 
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The 12 eases of primary dysmenorrhea investigated by isthmography showed 
no apparent deviation from the normal when examined in the follicular (Fig. 
7) or at the height of the luteal phase (Fig. 8) of the eyele. When, however, 
examination or re-examination was made one or two days before the period 
an interesting and original observation was made. Admittedly the number in- 
vestigated was small, but the difference from the normal appearance was so 
constant as to be of significance. Here the marked shortening and widening 
of the isthmus which were always noted in normal eases shortly before the 
onset of menstruation (Fig. 9) did not oceur (Fig. 10). In some eases the 


Fig. 9. Fig. 10. 


Fig. 12. 


Fig. 9.—Case of hypoplastic acutely anteflexed uterus but painless menstruation. 
Isthmography on the day before the period shows marked shortening and widening of isthmus 
and relaxation of both isthmic sphincters. 


; Fig. 10.—Case of primary dysmenorrhea on the day before the period. The isthmus 
is short but very narrow. Both isthmic sphincters are contracted. 


Fig. 11.—Case of primary dysmenorrhea on the day before the period. SIS is slightly 
relaxed but lower part of isthmus and IIS remain tightly contracted. 


Fig. 12.—Case of primary dysmenorrhea on the day before the period. Isthmus shows 
multiple constrictions and is markedly irregular. 


superior isthmic sphincter was somewhat relaxed but the inferior isthmic 
sphincter remained tightly closed (Fig. 11). In one case multiple constrictions 
were seen in the isthmie segment which appeared irregular (Fig. 12). This 
absence of relaxation of the isthmus in the immediate premenstrual phase which 
proved so characteristic of primary dysmenorrhea was not detected by Asplund,° 
whose data show that none of his patients with dysmenorrhea was examined in 
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the 2 days preceding the period. All his patients were examined during the 
luteal phase and his findings in this phase, like ours, showed no difference 
between the normal and the dysmenorrheie eases. 


Direct Hysterography.—Three of the patients subject to habitual abortion, 
shown by isthmography to have a wide incompetent isthmus, were subsequently 
examined by direct hysterography during the luteal phase of the cycle. As 
soon as Lipiodol was injected into the uterine cavity it leaked through the 
isthmus and cervix into the vagina before a film could be made. Since this 
immediate leakage does not oceur in normal eases in any phase of the menstrual 
eyele and least of all in the luteal phase, this may prove a useful test for the 
diagnosis of incompetence of the isthmus in eases of repeated abortion. 


In the 8 eases of primary dysmenorrhea investigated by direct hysterog- 
raphy, no difference from the normal was noted during the follicular (Fig. 13) 
or the luteal (Fig. 14) phases of the cycle. When examined one or 2 days 
before the period, however, it was found that shortly after the Lipiodol was 
injected into the uterine cavity the patient started to complain of severe colicky 
pains. One developed vomiting and backache similar to what she used to 
suffer during her menstrual periods. The uterus did not empty itself as rap- 
idly as it normally does at that particular time and some Lipiodol remained 
inside the uterus 2 to 3 hours after the injection. But, when it came out, it 
passed, as it did in normal eases, through the isthmus and cervix and not through 
the tubes. The isthmus appeared, however, much less relaxed than it was in 
normal cases in this immediate premenstrual phase (Fig. 15). 


Fig. 13. Fig. 14. Fig. 15. 


Fig. 13.—Direct hysterography in a case of primary dysmenorrhea in the follicular 
phase of the cycle. Film made 2% hours after injection shows normal appearances (Lipiodol 
passing through the tubes and through the isthmus and cervix). 

Fig. 14.—Direct hysterography in a case of primary dysmenorrhea in the luteal phase. 
Film made 4 hours after injection shows normal appearances (Lipiodol passing through the 
tubes but not through the isthmus). 

Fig. 15.—Direct hysterography in a case of primary dysmenorrhea in the immediate 
premenstrual phase. Film made 1% hours after injection shows Lipiodol still inside the 
uterus (abnormal). Some Lipiodol has started to pass through the isthmus which appears 
abnormally narrow for this phase of the cycle. 


Comment 


The marked constriction of the isthmie canal observed in amenorrheie pa- 
tients when moderate doses of progestin were. administered after estrogen prim- 
ing confirms the view* ** '° that the narrowing of the isthmus during the luteal 
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phase of the normal eyele is caused by the progestin secreted by the corpus 
luteum. This viewpoint is also supported by our finding that the isthmus re- 
mained wide during the second half of anovulatory eyeles. The observation 
that in the absence of estrogen the same dosage of progestin did not change the 
width of the isthmus is consistent with the view that the action of progestin on 
the uterine musculature requires adequate priming with estrogen.’7 The curious 
finding in one patient who received progestin alone that SIS became tightly 
constricted although the rest of the isthmus and IIS remained unaffected can- 
not at present be explained although it does show that the two sphincters of 
the isthmus may act independently and respond differently to hormone action. 

We did not investigate the effect of administration of estrogen alone to 
amenorrheic¢c patients but this had been reported to cause definite isthmie dilata- 
tion.* © Our finding that the isthmus in patients with metropathia was always 
abnormally wide and its sphincters relaxed seems to lend support to these pre- 
vious reports. The wide and relaxed appearance of the isthmus both in pa- 
tients with amenorrhea and postmenopausal patients with very low estrogen 
function and in those with metropathia with hyperestrinism may seem para- 
doxical but can be easily explained. In the former eases the widening of the 
isthmus is due to atrophy of its musculature while in the latter it is due to 
active dilatation of the isthmie sphincters under the effect of the estrogenic hor- 
mone. The relaxation of the isthmus in cases of metropathia explains the pain- 
less nature of the bleeding in this condition. It is also the reason why anovular 
menstruation is always painless. 


Habitual Abortion—One of the important functions of the isthmus is the 
preservation of pregnancy. Recent studies indicate that the isthmus does not 
unfold until the twentieth week of pregnaney and that the unfolding noted 
earlier in some anatomical specimens is artificially produced.* ** Palmer’? was 
the first to show that gaping of the isthmus is an important cause of habitual 
abortion in the second trimester. Lash and Lash‘ deseribed the same entity 
under the name ‘‘inecompetence of the internal os.’’ These findings have now 
been amply confirmed.** 1° Danforth,'' !* however, took exception to this view 
and insisted that it is the cervix itself, by virtue of its fibrous structure, which 
constitutes the barrier confining the conceptus in the uterine cavity. We are 
not here concerned with the controversial question as to whether the cervix 
is mainly a fibrous structure??? or whether it contains well-defined muscle 
layers.****> But it is surprising that the same observer who maintained that 
the cervix is an inert collagenous structure and who so clearly described the 
fibromuscular junction at the region of the histological internal os*° should not 
recognize the importance of the latter structure in the maintenance of preg- 
naney and should ascribe this function to the inert cervix.'' The evidence 
against this viewpoint is overwhelming. The elongation and constriction of 
the isthmus in early pregnaney’’ which probably persist to the fifth month* ** 
have already been stressed. When the isthmus later unfolds, there develops in 
the region of the histological internal os a local accumulation of circular muscle 
fibers which acts as a compressor,”* 7° i.e., IIS becomes reinforced. In a eare- 
ful anatomical study the precocious movement of this circular layer of muscle 
in a case of habitual abortion at the sixth month of pregnancy was observed.”* 
The tone of this muscle is almost unanimously regarded as the essential factor in 
retaining the ovum.* * 1% 18 25 24,27 Tt is very unlikely that the cervix, ren- 
dered soft, edematous, and patulous during pregnancy, should be effective in 
supporting the growing coneeptus.** The multipara with a badly lacerated 
cervix may conceive and carry the pregnaney to term although there is no strue- 
tural support from the cervix.** Conization of the cervix is followed by sur- 
prisingly little trouble during pregnancy if the electrode does not damage the 
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fibromuscular junction.2® Amputation of the cervix as in the Manchester and 
Sturmdorf operations is not followed by miscarriage*’** but if the cervix is 
removed above the level of the internal os, habitual abortion very often en- 
sues.* 1% 39 

Previous radiographic investigations showed that in cases of habitual abor- 
tion the actual defect lies at the junction of the corpus with the cervix.® © The 
results of these experiments in which balloons or other apparatus were intro- 
duced into the isthmus have been fully confirmed by our technique of isthmog- 
raphy which entails no distortion of the isthmie region. Since our findings in- 
dicate that in the cases of habitual abortion under discussion the whole isthmic 
canal is abnormally wide, we believe that the term ‘‘gaping of the isthmus”’ 
used by Palmer® or, better still, ‘‘isthmie incompetence’’ is more accurately 
descriptive than cervical incompetence, sphincteric incompetence of the cervix" 
or incompetence of the internal os.* 

In 2 of our eases of habitual abortion due to incompetence of the isthmus 
there was no history of labor, dilatation, or other trauma and here the isthmie 
incompetence must have been due to a disturbance of the endocrine-neuromus- 
cular mechanism regulating the isthmus. These were the only 2 eases in our 
series in which the abortion was repeated after surgical repair of the isthmie 
region. Palmer® had stressed the role of neuromuscular disturbanee in some 
of his eases but Lash and associates® minimized the importance of this factor 
and stated that in virtually all their cases there was an antecedent history of 
trauma. More recently Hunter, Henry, and Civin** re-emphasized the point 
that some of these cases are not due to trauma. They also found that the results 
of repair by the Lash method were much less satisfactory in the nontraumatie 
variety which they called the physiologically incompetent internal os. We think 
that this name is somewhat paradoxical and suggest the term ‘‘dysfunctional 
incompetence of the isthmus’’ as a more satisfactory designation of the non- 
traumatic ease. 
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Primary Dysmenorrhea.—Two thousand years of medical knowledge seem P 

to have added little of basic importance to the original ideas of the ancients* t 
on this disease of theories, the etiology of which remains unknown.*® Too often g 
little differentiation is made between the basic etiological factor and the numer- , 
ous predisposing conditions. Many of the views on the causation of dysmenor- P 
rhea have seemed difficult to correlate with each other or with the observed l 
clinical and experimental facts. Let us now see if the findings of the present i 
investigation can throw some light on this complex problem. I 
It has been shown that normally shortening and relaxation of the isthmus " 
oceur 2 days before the onset of menstruation at the time when the uterine 
body starts to become strongly active and these changes coincide with the dis- 
appearance of pregnanediol from the urine and with the second estrogen peak.'® t 
In eases of primary dysmenorrhea the isthmus and especially its inferior : 
sphincter remain tightly closed during this critical period, which shows that 
the basic cause of dysmenorrhea is incoordinated uterine activity. When, in 
patients with dysmenorrhea, Lipiodol is injected into the uterus by direct hys- 


terography in the immediate premenstrual phase, colicky pains soon oceur but . 
the uterus takes a longer time than normal to evacuate itself. When Lipiodol 

is injected by the same method during the follicular or luteal phase of the I 
cycle the uterus empties itself normally and without pain. This indicates that f 
the uterine contractions themselves are not painful; the pain perceived shortly V 
before and at the beginning of menstruation is the result of the uterus eontract- S 
ing against a sphincter which is abnormally tight. The pain originates in the I 


richly innervated uterine isthmus**-*® and is due to stretehing and incoordinate I 
dilatation of its sphincter system. Z 
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In the light of these findings many of the apparently contradictory views 
on dysmenorrhea can easily be understood and correlated. It is, for example, 
clear that the menstrual pain is related to uterine contractility,*°** although 
the uterine corpus itself is almost devoid of nervous apparatus.** It is con- 
ceivable that in cases of dysmenorrhea the uterine contractions are disorganized 
and dysrhythmic.*® 41 #4 Sinee the pain, however, is not due to the uterine 
contractions themselves or to the ischemia produced thereby, it is not surprising 
that the intensity of uterine contractions and the intrauterine pressures were 
found to be just the same in dysmenorrheiec as in normal eases.** *° It is like- 
wise understandable that several observers*” #8 could not demonstrate suppres- 
sion of the arterial circulation during the pain in dysmenorrhea, while intra- 
uterine pressures higher than the systolic level produced in normal patients 
by Pituitrin injection were completely painless.** 


The perplexing but factual observations that dysmenorrhea occurs only in 
ovulatory eycles,*® 4°? although progestin is known to inhibit uterine activ- 
ity,’* °* °° ean also be readily explained. The pain of dysmenorrhea is caused 
by the uterine corpus, activated by the premenstrual rise of estrogen and fall 
of progestin, acting against a sphincter which failed to relax after having con- 
tracted under progestin effect. This view is in agreement with the assump- 
tion*® *7; 6° that dysmenorrhea may be caused by some sort of imbalance be- 
tween estrogen and progestin. The dysmenorrheie career does not, as a rule, 
start until some time after puberty.®” °' Sinee the early periods are usually 
anovulatory the isthmus remains relaxed in the second half of the eyele and 
during menstruation which is therefore painless. 


The eure of dysmenorrhea after labor or cervical dilatation is obviously 
due to stretching of the isthmie sphincters. Cervical dilatation is more effec- 
tive if it is continued until all resistance at the internal os is overcome,*” °* or 
if a stem pessary®*** or a metranoikter® is used. If recurrence of pain occurs 
it is due to regeneration of the muscle fibers.°? New color is thus given to the 
obstruction theory®’; clearly what is important is not organic cervical obstruc- 
tion but functional obstruction at the isthmic sphincters. It is therefore not 
surprising that most women with a pinhole os or a cervical stricture have no 
dysmenorrhea*® ** and that a uterine sound ean as easily be passed in the 
dysmenorrheie patient as in the normal one.** It is conceivable that in the sex- 
ually immature individual with an ill-developed uterus the endocrine-neuro- 
muscular regulation of the isthmus may not always be efficient; hence the com- 
mon'* 57 6-71 but far from econstant®® ** finding of hypoplasia in cases of dys- 
menorrhea. 

There is evidence that the autonomic nerve supply of the uterus, which is 
almost confined to the region of the isthmus,** ** is involved in regulating the 
tone of the isthmie sphineters,* ** which explains the finding of degenerative or 
inflammatory changes in the autonomic system in the vast majority of dys- 
menorrheie patients,** **** the almost constant improvement after presacral 
neurectomy,’**° and the frequeney of association of other manifestations of 
autonomic disturbance with the dysmenorrhea syndrome.** 

Ordinary antispasmodies very often prove unsuccessful in treatment, ap- 
parently because they fail to produce relaxation of the isthmus. In the past 
few years, however, certain relaxants have been discovered and are being tried, 
which seem to produce dramatic results in cases of primary dysmenorrhea.**-* 
Some of these act directly on the smooth muscle while others act at the neuro- 
museular junction. Most interesting in this respect is the recent report by 
Hunter, Henry, and Heinicke*® on the spectacular effect of the relaxant en- 
zymes papain and bromelain in cases of primary dysmenorrhea. These authors 
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demonstrated radiographically that these enzymes actually cause very marked 
relaxation of the sphincter in the region of the internal os, which is followed 
by immediate relief of the dysmenorrheic pains. 


It is possible that psychosomatic disturbances may impair the coordinated 
funetion of the uterine isthmus by increasing the irritability of the uterine 
neuromuscular system.‘’ Yet there is strong evidence that the psychogenic 
faetor cannot be the primary cause of dysmenorrhea.*® Susceptible in- 
dividuals, however, tend to react to pain abnormally and a vicious circle may 
be established.**'°? Even the mechanism of action of such rare predisposing 
factors as allergy’’* *°* ean be explained. This would presumably act by causing 
spasm of the isthmic sphincters similar to the bronchiolar spasm in asthmatic 
patients. 


Conclusions 


The sphineter mechanism of the isthmus is susceptible to the action of the 
ovarian steroids. The administration of progestin to amenorrheic patients after 
estrogen priming results in marked constriction of the isthmus. In metropathia 
hemorrhagieca and in anovular menstruation the dilatation of the isthmus is 
due to the unopposed estrogen effect. This is why the bleeding in such cases 
is always painless. 

Certain cases of habitual abortion in the middle 3 months of pregnancy 
are due to incompetence of the isthmus. This can be demonstrated radio- 
graphically by the methods of isthmography and direct hysterography, best 
carried out during the luteal phase of the eyele. The incompetence of the 
isthmus may be traumatie or dysfunctional. The distinction is important since 
the results of surgical repair (isthmorrhaphy) are much less satisfactory in the 
dysfunctional cases. It remains for the future to discover an objective means 
of differentiation between these two varieties and to find out an effective ther- 
apy for dysfunctional incompetence. 

The basie abnormality in primary dysmenorrhea is failure of normal re- 
laxation of the isthmus in the immediate premenstrual period and at the begin- 
ning of menstruation. This may be due to a temporary hormone imbalance or 
to abnormal response of the isthmus to normal endocrine influences. No differ- 
ence in the estrogen-progestin equilibrium in the immediate premenstrual phase 
in normal and dysmenorrheie patients has yet been demonstrated. But the final 
answer to this question must come from laboratories equipped with modern 
facilities for blood hormone assays. On the other hand, there is evidence that 
the hormonal control of the isthmus is mediated through the autonomic nervous 
system and that this system is implicated in primary dysmenorrhea. Further 
investigation is clearly indicated to solve this problem and to find a way to 
rational treatment. The only two therapeutic methods at present uniformly 
successful, namely, suppression of ovulation and presacral neurectomy, are far 
from satisfactory, the former being too unphysiologieal and the latter too drastic. 
The role of the psychogenic factor should not be undervalued. But clear dis- 
tinction must be made, if we are finally to solve the riddle of primary dysmenor- 
rhea, between the basic etiology and the predisposing or contributing factors. 
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Summary 


1. The results of examination of a group of abnormal cases by the methods 
of isthmography and direct hysterography are discussed. 

2. Some cases of habitual abortion in the second trimester of pregnancy 
are due to traumatic or dysfunctional incompetence of the isthmus. Dysfune- 
tional incompetence is not cured by conventional isthmorrhaphy. 

3. The basic abnormality in primary dysmenorrhea has been demonstrated. 
The cause underlying this abnormality remains to be found. 
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FERTILITY CONTROL WITH ORAL MEDICATION* 


Grecory Pincus, Sc.D., SHREwsBurRY, MASs., JOHN Rock, M.D., 
AND CELSO-RAMON GarciA, M.D., BROOKLINE, MASs., AND 

Epris Rick-Wray, M.D., MANUEL PaAniacua, M.D., AND 

Ir1s Ropricuez, B.S., Rio Pepras, P. R. 


(From the Worcester Foundation for Experimental Biology, Shrewsbury, Massachusetts; the 
Reproductive Study Center, Free Hospital for Women, Brookline, Massachusetts; and the Family 
Planning Association of Puerto Rico, Rio Piedras, P. R.) 


OLLOWING the demonstration of the ovulation-inhibiting effectiveness of 
several oral progestational 19-nor steroids in animals,’* and in a group of 
selected patients,’ *' a field trial in Puerto Rico was undertaken, with the use 
of one of these compounds. Norethynodrel [Compound II—17a-ethinyl-5 (10) - 
estraeneolone—of our previous studies] was chosen since in animal experiments 
it appeared to be somewhat more potent than the others in suppressing ovulation. 
It also gave some indication of preventing fertilization in rats.* Moreover, in 
low dosages, combined with a subeffective estrogen, it regulated menstrual eyeles 
when given cyclically.*~® 
The most effective estrogen supplement appeared to be the 3-methyl, ether 
of ethinyl estradiol. In 1,467 of the cycles studied in this investigation, the 
subjects received tablets each containing 10 mg. of norethynodrel and 0.22 mg. 
of the ethinyl estradiol 3-methyl ether, or, in a very few instances, 0.23 mg. In 
the remaining 390 eycles reported, the estrogen supplement was somewhat lower, 
i.e., 0.08 mg. in 157 eyeles, 0.15 mg. in 61 eyeles, and 0.18 mg. in 172 eyeles.t 
The procedures employed in assembling subjects, the instructions given, the 
regime of medication, the problems encountered, and some of the results of the 
first 8 months of the Puerto Rican study have been deseribed previously by 
Rice-Wray'® and by Pincus and his associates.” This paper extends the data 
to Aug. 31, 1957, i.e., to include a total of 16 months of investigation. 


Subjects and Methods 


Since the details of the procedures used with the married Puerto Rican 
subjects have been published,’° it suffices here to state them briefly. 


Considered in this report are 1,857¢ cycles of 265 Puerto Rican wives 
‘‘from the low income population living in a housing development project in a 


*The investigation described in this paper has been aided by a research grant from G. D. 
Searle & Company which, with the medication used, was obtained through the kindness of 
Dr. A. L. Raymond and Dr. I. C. Winter. 

tTablets containing 10 mg. of norethynodrel and 0.15 mg. of 3-methyl ether of ethinyl 
estradiol constitute the trademarked product Enovid, G. D. Searle & Company. 

tA total of 1,857 cycles was studied in this investigation. These comprised 1,712 cycles 


for which we have data on lengths (Table I), plus 118 for which such data were not available, 
plus an additional 27 in the 19 women who became pregnant. 
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slum clearance area.’’® The ages of 262 were known. They extended from 
16 to 44 years with a median of 27.4* Prior to the beginning of medication, 
the incidence of pregnancy in these women had been 63 per 100 years of mar- 
riage (i.e., 0.625 + 0.0135 per year) in spite of some use of contraceptive measures. 


Every woman was given one or two vials, each containing twenty 10 mg. 
tablets of the drug, with instructions to take one tablet a day, beginning on 
day 5 of the menstrual cycle, until one vial of 20 tablets was consumed, i.e., 
through day 24 of the eyele. If a tablet was not taken on any given day, the 
subject was instructed to proceed with the one-a-day regime nonetheless until 
all 20 tablets were used. 

A schedule of visits by a trained social worker was arranged so that in 
every medication cycle each subject was seen shortly after she should have taken 
the last tablet. Initially only one vial was distributed to each woman. This 
was replaced on the social worker’s visit. Since, in a number of. instances, 
the housewives were not at home when she called, it was decided, after a few 
months, to leave two vials with each subject so that the continuity of the regime 
of medication (day 5 through day 24) might not be broken. Visits on the 
same schedule were nonetheless made, and missed interviews were followed by 
another visit within one to two weeks. 

At each consultation, information was elicited concerning the length of the 
menstrual cycle, the occurrence of side effects, the frequency of coitus, and the 
number of missed tablets. A rough check, in some instances, on the number of 
tablets omitted was made by counting those remaining in the vial. As subjects 
discontinued the study, replacements were sought, so that an average monthly 
load of approximately 130 women was maintained. 

In the course of the investigation, many of the participants came to the 
office of the Family Planning Association, or of an affiliated physician, for pelvic 
examination. At this time, an endometrial biopsy was taken and blood drawn 
for hemoglobin determinations, bleeding time, and clotting time. A limited num- 
ber of individuals also furnished urine for assays of certain steroids. 


Results 


Lengths of Menstrual Cycles —Adequate information for analytical pur- 
poses was obtained from 1,712 eyeles of 265 women. In Table I are presented 
the data on lengths of menstrual eyeles, arranged according to the number of 
days that tablets were omitted. 

It is shown that out of a total of 1,712 medication cycles, 1,279 (A) were 
reported with no omissions of medication, 282 (B), with one to five tablets 
missed, and 151 (C), with six to nineteen tablets unused. The mean lengths 
of cyeles in the three groups are: (A) 27.86 + 0.515; (B) 25.34 + 1.529; and 
(C) 32.01 + 0.923 days, respectively. Statistically significant are differences be- 
tween the means for A and C, as well as between those for B and C, but not 
between A and B, because of the large variability in the data for B. 

Table I presents the frequency distribution of the different cycle lengths. 
It is apparent that in the patients who missed no tablets, this is monomodal, with 
a peak at 27 days. In contrast, where one to five tablets were omitted, a clear 


*The age distribution was as follows: 


AGE IN YEARS NO. OF WOMEN 
16 to 19 20 
20 to 24 77 
25 to 29 72 
30 to 34 50 
35 to 39 40 
40 to 44 3 
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bimodal distribution is seen, with peaks at 19 to 23 days and at 31 to 32 days. 
When more than five tablets were unused, we observe a minor mode at 19 to 
23 days, with a major peak at 33 to 36 days. The degree of variability is ex- 
pressed by the standard deviation (S) of the distribution, which is highest in 
B (25.67 + 1.08), lowest in C (11.37 + 0.65), and intermediate in A (18.44 + 0.36). 
Each of the S’s differs significantly from the two others. 


In seeking explanations for the nature of the distributions of eyele lengths 
in each ease, it should be recalled that cessation of medication with this ecom- 
pound was found in previous studies® * to be followed in most cases by with- 
drawal bleeding within 4 days. 

It ean be seen from Table I, however, that among 1,279 eycles of the Puerto 
Rican housewives who took medication from day 5 through day 24, there were 
981 eyeles in which the flow began at intervals from 3 to 24 days after the 
last pill was taken. There were, among these, 8 cycles which were of 41 to 48 
days’ duration.* Postmedication flow in these 8 did not oceur until 17 to 24 
days after the consumption of the last tablet. There was no constancy in posi- 
tion of the long cycles among the others. Each of these women had but one 
such lengthened cycle, none having exhibited this phenomenon in any other 
eyele in which no pills were missed. 

The ages of the 8 women ranged from 21 to 38 years (mean, 29.4+5.4; 
median, 29.5 + 8.5). Thus age was not a factor. Untortunately, we have no 
accurate knowledge of pretreatment cycles. Nor in any of the 8 eyeles was a 
biopsy obtained after medication was completed. We do have one endometrial 
specimen, however, taken after medication in a 38 day eyele of one of these 
women. This was obtained on the ninth day after 20 daily increments of 10 
mg. of the medication, i.e., on the thirty-third day of the eyele. Flow began on 
the thirty-ninth day. 

Microscopie examination of this tissue showed the stroma to be made up 
of widely separated cells the nuclei of which were not dissimilar to, unless 
slightly smaller than, predecidual nuclei. In one small area, there was the 
ordinary stainless edema commonly seen in early progestational endometrium. 
Elsewhere, with their attenuated fibrinous cytoplasm, the stromal cells formed 
a reticulum of strands and vacuoles. 

The glands were sparse, small, straight, and lined by pseudocuboidal epi- 
thelium in which there was no mitotie activity. The venules were not remark- 
able in number, although all but two larger ones were filled with blood. No 
characteristic spiral arterioles could be identified in the biopsy fragments. 


We are not prepared to explain the peculiarly long lateney preceding with- 
drawal flow in these women. In the single biopsy available, there was no sue- 
gestion of involution to a pretreatment condition; but also there was neither 
evidence of persistent progestational action, nor of proliferation. Except for the 
reticulation of the formerly contiguous pseudodecidual stroma cells, the endome- 
trium seemed to be in a suspended state and gave us no indication of what 
transpired in the ovary or hypophysis to account for the delay in ecatamenia. 

The integrity of the endometrium was not always maintained by the com- 
pound. In a previous communication,’ it was reported that in about 8 per cent 
of women who received estrogen-supplemented norethynodrel, a breakthrough 
bleeding oceurred before the nineteenth day of medication. In group A of the 
present series (where no pills were omitted), the distribution of cycle lengths 
simulates that seen in normally menstruating women as closely as would appear 
possible by artificial control. To illustrate this, we present in Fig. 1 our data 
and, for comparison, those of Haman" on 2,410 menstrual cycles of 150 normal 


*Two recently disclosed cycles, not among the 1,279 under discussion, were even 57 and 
58 days long, although no pills were missed. 
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American married women, along with the statistical constants for each set of 
observations. It may be seen that in the two tabulations there is no significant 
difference in the mean length of cycles. Haman’s curve on the normal American 
housewife shows a broader, flatter distribution, however. This implies that medi- 
eation with norethynodrel tends to narrow the range of cycle lengths. 

The 19 to 23 day mode (19.5 per cent) for group B in which one to five 
tablets were omitted suggests the frequent occurrence of either withdrawal 
or breakthrough bleeding. Since in Haman’s group of normal women the fre- 
queney of cycles of 23 days or less was 5.2 per cent, and in group A of our 
series it was even lower (only 3.5 per cent), it appears that the higher inci- 
dence (42.2 per cent) of such short cyeles in B was due chiefly to withdrawal 
bleeding; i.e., the omission of medication occurred sufficiently early in the eyele 
to precipitate flow. 


MENSTRUAL CYCLE LENGTHS 


—— PUERTO RICO 


PR.- MEAN 27.8620.515 
S.D.- 184440.36 


- MEAN 28.06 «0.606 
S.D.- 29.7040.08 


H. 


20 4 


FREQUENCY - (%) 


7-1213-18 19°23 24-25 26 27 28 29 #230 3) 32 
CYCLE LENGTH - DAYS 


33-36 37-48 


Fig. 1.—Comparison of lengths of menstrual cycles of Puerto Rican women during medication 
versus those of untreated American women (Haman"). 


The second mode of B at 31 to 32 days represents approximately 40 per 
eent of the medieation eyeles in which, despite an occasional missed tablet, 
withdrawal bleeding did not oceur. These were presumably cases in which 
the sustenance of the endometrium from the medication was adequate to com- 
pensate for the temporary omission of one to five pills. The length of the eyele 
was therefore increased until the ingestion of the last tablet was followed by 
the usual withdrawal flow. 

In group C, where 6 to 19 tablets were omitted, the minor mode at days 
19 to 23 presumably represents the few women with withdrawal bleeding caused 
by skipping tablets early in the cyele, whereas the 33 to 36 day mode again 
reflects the delay due to the longer time necessary for the consumption of all 
20 tablets. In this connection, it is also possible that women with longer eyeles 
typify those whose endometrial response thresholds to the drug are so low 
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that sustainment might be expected to occur despite missed pills. Lacking data 
as to the exact days when tablets were unused, we cannot be more specific in 
regard to this possibility. 

The foregoing observations indicate: (a) that, if the regime of day 5 
through day 24 is followed strictly, a normal frequency of menstrual cycle 
lengths may be expected; (b) that the skipping of days may result in either 
a shortened cycle due to withdrawal bleeding, or in a lengthened cycle, owing 
to the extension of medication. Actually, in view of the ability of this com- 
pound to prevent menstrual bleeding as long as it is taken,!* a eyele of any 
desired length could presumably be produced. We had chosen our standard 
day 5 through day 24 regime in the expectation that ‘‘normal’’ eycle lengths 
would occur. 


Inhibition of Ovulation.—Our belief, on the basis of previous studies, that 
this compound is ovulation inhibiting was strengthened in these subjects, who 
continued their usual coital habits, by the inverse correlation between the inei- 
dence of pregnancy and the constancy of medication. 

In the 1,279 eveles during which the regime of treatment was meticulously 
followed, there was not a single pregnancy. On the other hand, in the 282 eyeles 
wherein one to five tablets were omitted, conception occurred in 2 instances; 
while in those eyeles (151) where six or more tablets were unused, there were 
3 pregnancies. 

As has already been noted previously, the premedication pregnancy rate 
in these women was 0.625 + 0.0135 pregnancies per year of marriage. In 
those who faithfully followed the schedule of medication with no omissions, this 
rate was 0, a reduction of 100 per cent; among individuals who missed one to 
five tablets the rate was 0.092, while among those who omitted six or more 
tablets it was 0.259. The rate for the entire group of medicated subjects was 
0.038, representing a reduction of 93.9 per cent from the mean premedication 
pregnancy value. 

In spite of what is, in all probability, an inhibition of ovulation during 
the eyeles in which the regime of medication was meticulously followed, the 
fact that 2 women conceived during cycles in which not more than five tablets 
were missed suggests no deleterious effect on the ovary from this drug. Further 
evidence that it does the ovary no permanent harm is given by the oeceurrence 
of pregnancies in 14 women after cessation of medication which had been 
taken from one cycle to as many as 17 cycles (in one ease). 


Endometrial Biopsies—In the course of the medication cycles, intermittent 
endometrial biopsies were obtained from some of these subjects. Such frag- 
ments, if taken from high on the anterior or posterior wall, ordinarily give a 
true picture of the over-all condition of the responsive portions of the endome- 
trium; but, it must be noted, they may show only an isolated, atypical condi- 
tion. Thus, when we use endometrial biopsies to detect the estrogenic or pro- 
gestational potency of an experimental hormone, we must realize the limitations 
of the method, hence the possible inexactness of the conclusions. 

Preliminary studies of Hitschmann and Adler™ and of Schréder,'* extended 
by O’Leary,! Bartelmez,"’ our own group,'*’® and others, have established 
general criteria by which we judge the potency of an experimental estrogen 
or progestin against the respective standard action of a familiar estrogen or 
progesterone. 

As we have noted previously,’ the endometrium appears to be somewhat 
thinner than one might expect in women -of these ages. The histology of the 
endometrial specimen varies with the duration of medication. 
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Norethynodrel is a potent progestin by conventional endometrial standards, 
and, by virtue of its supplementation with the 3-methyl ether of ethinyl estra- 
diol, the combined product (Enovid) has at least temporarily some of the effects 
of estrone. When given from days 5 through 24 of a menstrual cycle to women 
who habitually ovulate, its cytologic effects on the endometrium mimic mucosal 
changes seen with normal ovulation, but with some significant differences 
(Fig. 2). 

In the first place, with medication as described, at a time when we know 
that in all probability there is no luteinized ovarian follicle and no gonadotrophiec 
influence which would evolve a corpus luteum from such a follicle (i.e., the 
ninth day of the cycle for example), we see the normal effect on glands of a 
4-day-old corpus luteum (Fig. 2, 18 day normal ovulatory cycle). Since biolo- 
gists have found no gonadotrophie action, tumultuous or otherwise, in these 
compounds, we must conclude that the morphologic changes reflect only the 
direct influence of the ingested material on the endometrium, and do not indi- 
cate premature ovulation on, or soon after, the day treatment was begun, i.e., 
day 5 of the cyele. 


"DAY" QUALITY OF ENDOMETRIAL GLANDS 
12 Dey 18 Doy 


NORMAL 
OVULATORY | 
CYCLE 


Ay 


CYCLE DAY 
ae angen 9 Day 16 Day 19 Day 24 Day 27 Day 
TREATED 4 Days it Days 14 Doys 19 Days 22 Days 


j GUARD, 


Fig. 2.—Time differential in development of endometrial glandular epithelium in normal and 


medicated women. 


A second aspect of the dissimilarity between endometrium subject to the 
19-nor steroids and that of the untreated normal eyele is the short duration 
of this immediate, so-called secretory response in the glands. With continued 
medication, it rarely progresses to full, typical secretion by glandular epithelium. 
Nor, as treatment progresses, do the glands themselves increase in size or change 
in shape to resemble those subject to a 5, or 6, or 7 day corpus luteum (nine- 
teenth, twentieth, or twenty-first day of the schematic normal cycle). 

Instead, in their shapes and in their epithelial structure the glands give the 
appearance of gradual regression, not to the condition typical of late prolifera- 
tion but to a condition suggestive of the fifth postovulatory day (nineteenth 
day of the normal eyele), when actual discharge of vacuole material is beginning. 
Although the glands themselves remain of proliferative caliber, they are straight 
or only slightly ribboned. To eseape necessity of description, we have ealled 
them 19 day glands, because pseudostratification has passed and vacuoles are 
above the nuclei. After 18 days of treatment, biopsy on the twenty-forth day 
of the eyele reveals the lumina to be narrower and the epithelium pseudoeu- 
boidal, as in the very early proliferative phase. After 3 weeks of medication, 


| 
1 
n 
r 
it 
e 


1340 PINCUS ET AL. Am. J. Obst. & Gynec. 


June, 1958 


there may be slight variation in caliber of the glands, but most are small and 
lined by flat cuboidal cells. They closely resemble glands characteristic of 
the fifth day of a normal eyele. 

A third difference between treated and nontreated endometria is that the 
generalized edema of the functional layer, typical of the week-old corpus luteum 
effect, appears in the first few days of treatment and, with continued medica- 
tion, persists with gradual decline until the twenty-first day; whereas, with 
normal ovulation, the edema begins to subside only after the twenty-first day. 


Fourth, with treatment starting on day 5, the predecidual cytoplasmic en- 
largement of stromal cells appears 7 days later, on the twelfth day of the 
eyele, and progresses rapidly. As early as the twenty-first day of the cycle 
the stroma closely resembles that of the untreated eycle day 27 (thirteenth 
postovulatory day). By the twenty-second day of treatment, the stroma so 
closely simulates that of early pregnancy as to mislead the unwary. 


Also significant is the fact that the endometrial diagnosis does not vary 
with the number of previous cycles of drug administration. A sample taken 
at a given time in an early medication eyele is indistinguishable from one taken 
at the same time in a subsequent cycle of treatment. This suggests that the 
material imposes a sequence of endometrial change which is repeated eycle 
after cycle. 


Steroid Excretion—Twenty-four hour urine samples were obtained from 
42 subjects, 10 of whom had withdrawn from the project at least 2 months be- 
fore the inception of the steroid excretion study. These 10 served as controls 
for the 32 on medication when urine was collected. 


TABLE II. Errects or MEDICATION ON THE URINARY EXCRETION OF CREATININE (CR), 17- 
KETOSTEROIDS (17 KS), AND 17-HypROXYCORTICOSTEROIDS (PS) IN 42 PurerTO RIcAN WOMEN 


(32 During Medication: 10 Controls) 


NO. OF CYCLES NO. OF MEDIAN AGE CR (GM. PER |17 KS (MG. PER| PS* (MG. PER 
ON MEDICATION SUBJECTS (YEARS ) 24 HOURS ) 24 HOURS ) 24 HOURS ) 
‘* Withdrawn ’’ 
(control) 10 28 1.20 + 0.027 4.24+ 0.74 3.45 + 0.41 
1-4 17 27 1.22.2 0.113 2.92 + 0.40 2.00 + 0.24 
5-10 15 27 1.13 40.113 2.76 + 0.50 2.29 + 0.38 
1-10 32 27 1.17 + 0.078 2.85 + 0.31 2.14 + 0.22 


*Underlined values differ significantly from values of the “withdrawn” group. 


In Table II are listed the mean data obtained on urinary output of ereat- 
inine,* 17-ketosteroids (determined on an aliquot by the method of Pincus*’), 
and 17-OH-corticosteroids (determined on an aliquot by a modification of the 
Porter-Silber®? method). 

Although the mean 17-ketosteroid excretion (KS) of 2.85 mg. per 24 
hours in the medicated group (1 to 10 eyeles) is 33 per cent less than the 
value for the control group, it is not quite significant statistically. On the 
other hand, the 38 per cent difference between output values of 17-OH-corti- 
costeroids (PS) in control and medicated groups (1 to 10 eyeles) is highly 
significant statistically (p<0.001). These data suggest an inhibition of ex- 
cretion of adrenocorticosteroids with the establishment of a constant lowered out- 
put level during medication. In this connection, it should be pointed out that 
in a study of 7 psychotic women on whom similar determinations were made 
during the same regime of medication, each subject having served as her own 


*In view of the known constancy of creatinine excretion, determinations were used merely 
as a check on the completeness of the 24 hour urine specimens submitted for analysis. 
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control prior to taking the drug, the decline in mean output of 17-OH-corti- 
costeroids was only 16 per cent, and of 17-ketosteroids only 18 per cent.® There 
is therefore some doubt as to whether the 10 ‘‘withdrawn’’ subjects of the pres- 
ent study serve as adequate controls to the subjects on medication. A small 
but definite decrease in exeretion of 17-ketosteroids has been reported previously 
in several series of observations.” * This lowered output was, however, still 
within the normal range, and no symptomatic evidence of decreased adrenal 
function was noted. 


Blood Studies.—Routine bleeding time, clotting time, and hemoglobin values 
were determined, at indefinite intervals, on 39 of the subjects of this study 
during medication, as well as on 10 women after discontinuance of the treat- 
ment 3 to 8 months previously. To serve as controls, 26 women were tested 
who were untreated patients in the Family Planning Association Clinic. 

Cases of medication for 1 to 12 eyeles are represented in this blood study, 
but sinee no difference in values was seen between those on short-term and those 
on long-term medication, we averaged all the data for patients taking the drug. 


TABLE ILI]. Titk-Errect oF MEDICATION ON BLoop oF PuERTO RICAN WOMEN 
(49 Medicated: 26 Controls) 


BLEEDING | CLOTTING 


| 
TIME* | TIME* HEMOGLOBIN 
SUBJECTS NO. | (SECONDS ) (SECONDS ) | % GM. 
Control 26 145.9 + 8.21 278.8 + 10.7 75.4+ 1.09 Liv 20:21 


Medicated 39 116.8 + 6.31 261.5 + 7.02 73.8 + 1.02 12.04 + 0.17 


After medication 10 103.4 + 12.4 223.9 + 15.5 75.2 + 2.51 12.75 + 0.4 


*Underlined values differ significantly from the control values. 


As shown in Table III, the average bleeding time, both during and after 
medication, is significantly shorter than in the controls. It also appears that 
the clotting time in the postmedication subjects is significantly less than in either 
the control or the medicated group. No significant differences in hemoglobin 
content are seen among the three groups, however. While there is a tendency 
toward higher hemoglobin in the medicated and postmedicated subjects as com- 
pared to the controls, this difference is not significant. 


Side Effects—Some of the women on this medication occasionally exhibited 
troublesome symptoms which, in a number of instances, led them to discontinue 
the tablets. Reactions which may be attributable to the compound are breast 
tenderness, nausea, dizziness, vomiting, and pelvie pain. We have recently an- 
alyzed the incidence of such reactions in two groups of patients who received 
norethynodrel on the day 5 through day 24 regime over periods of a few months.’ 
Two findings were outstanding: (a) the incidence of untoward effects was very 
low with norethynodrel itself, but increased when estrogen was added as a 
supplement, and (b) the frequency of such reactions was highest during the 
first evyele of medication and was significantly lower in later cyeles. In the 
Puerto Rican series reported here, we studied the incidence of reactions in 390 
eveles of patients receiving norethynodrel with supplements of 0.08 mg. (157 
eyeles), 0.15 mg. (61 cyeles), and 0.18 mg. (172 eyeles) of the 3-methyl ether 
of ethinyl estradiol per 10 mg. of norethynodrel, instead of the usual 0.22 mg. 
There was no difference in the incidence of reactions in the three groups, al- 
though a significant increase of early bleeding occurred at 0.08 mg. of the estro 
gen supplement. It appears, therefore, that the threshold estrogen dose for 
these reactions is lower than that for adequate endometrial support. 
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Since norethynodrel, as administered to these Puerto Rican subjects, has had 
estrogen supplementation varying from 0.08 mg. to 0.23 mg. per 10 mg. of 
norethynodrel (in the great majority of cycles, the supplement was 0.22 mg.), 
we may consider that a suprathreshold level for reaction stimulation has been 
employed. Let us examine the consequences. 


TABLE IV. PERCENTAGE OF PUERTO RICAN WOMEN WHO DISCONTINUED MEDICATION AFTER 
ONE OR MorRE CycLES BECAUSE OF REACTIONS 


NUMBER OF | LEFT BECAUSE OF REACTIONS SURVIVORS PER 1,000 
CYCLE NUMBER SUBJECTS | NO. | % WHO STARTED 
1 265 5 1.9 981 
2 234 5 2.1 960 
3 208 + 1.9 942 
a 186 5 2.7 917 
5 163 8 4.9 872 
6 137 1 0.7 866 
7 119 3 2.5 844 
8 101 5 4.9 801 
9 83 0 0.0 801 
10 76 1 1.3 791 
11 64 1 1.6 778 
12 57 1 1.8 764 
13 52 2 3.8 735 
14 45 0 0.0 735 
15 41 0 0.0 735 
16 32 0 0.0 735 
17 22 0 0.0 735 
18 18 0 0.0 735 
19 8 0 0.0 735 
20 2 0 0.0 735 
21 \ 0 0.0 735 


In Table IV are presented the data on the number of patients who with- 
drew from the project because of side effects. From the percentages of women 
who stopped medication, we have caleulated the crude survival rates per 1,000 
starting. These survival data are charted in Fig. 3. From the shape of this 
curve, it is clear that the rate of discontinuance of medication caused by unto- 
ward reactions declines with time in such a manner that 13.4 per cent will have 
left after 6 eyeles of medication, 23.6 per cent after 12 cycles, and 26.5 per cent 
after 18 cycles. The departure rates in these 6 cycle increments are thus 13.4, 
10.2, and 2.9 per cent, respectively. In the initial 114 years, therefore, approxi- 
mately 27 per cent of the subjects stopped medication because of troublesome 
symptoms, while thereafter the loss from this cause was negligible. This re- 
mainder represents either subjects who have become habituated so that the 
reactions are not troublesome to them, or women who have high thresholds of 
reaction stimulation. With the information available, we cannot at present de- 
cide just which explanation applies. 

Because of these complaints, a special observation period of 3 months was 
instituted, during which the incidence of reactions was noted, and to a number 
of the patients tablets of a magnesium aluminum glycinate antacid were dis- 
pensed. Fifty-two women in all had reported reactions in 502 medication cycles. 
Of 39 of these patients, who took from 1 to 10 antacid tablets, 32 reported dis- 
appearance of their symptoms: an apparent ‘‘cure rate’’ of 82 per cent. Of 
the remaining 13 women subject to reactions, who did not take the antécid, how- 
ever, 6 observed a spontaneous disappearance of symptoms, while 7 did not, 
suggesting a spontaneous ‘‘cure rate’’ of 46 per cent, or an incidence of 54 per 
cent of continued reactions. We would therefore expect that 46 per cent of 
the group of 39 who took the antacid (or 18) would have shown spontaneous 
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remission. This leaves 21 who would be expected to show continued untoward 
effects, and since only 7 did so, the true ‘‘eure rate’’ by the use of antacid 
tablets is 67 per cent. 

Regardless of these considerations, if our data be taken literally, we would 
expect, by administering antacid, to inhibit reactions in 82 per cent of the reac- 
tors, presumably reducing by this percentage the number of women who discon- 
tinue medication. Further tests of the control of untoward effects are in 
progress. 


1000 


NO.OF PATIENTS LEFT 


10 15 20 
CYCLE NO. 


Fig. 3.—Rate of discontinuing medication because of reactions (expressed as per 1,000 women 
starting medication). 


Fertility Control.—As of Aug. 31, 1957, there were 141 patients continuing 
on medication, while 123 had, for various reasons,* discontinued it. In Table 
V are listed the reasons for dropping out and the number of women in each 
of the categories. 

From the point of view of contraceptive practice, the subjects in categories 
a, ¢, d, i, j, and k, ie., 64 of the 123,+ are susceptible to conception in the test 
population. Some of these 64 have adopted other means of contraception. 

The 14 patients listed as ‘‘pregnant with disuse’’ (¢) consist of 10 who 
failed to take medication through carelessness and 4 who discontinued because 
of troublesome symptoms. Because the latter 4 are included under ‘‘ pregnant 
with disuse,’’ they do not contribute to the 37 listed under ‘‘reactions.’’ The 
14 in group ¢ are 9 who became pregnant in the first cycle after they stopped 
medication, and 5 others who, having failed to adopt any other means of con- 
traception, conceived within 2 to 5 months after discontinuation. 


Those listed as ‘‘pregnant during use’’ (d) are the 5 already mentioned 
who missed 3 to 17 tablets. 


*It should be noted that 56 other subjects, who volunteered to take part in the project 
but who did not continue, are not included in this discussion. Twelve of them were pregnant 
before they began the medication, while, for the remaining 44, adequate information is not 
available, either because they moved and could not be traced, lived too far away for visits, 
or apparently failed even to start medication. Some “bootleg” sales of the drug were traced to 
the latter group. 

*The reason why 54 of the remaining women, i.e., groups b, e, f, g, h, discontinued 
medication are obvious (Table V). The members of group | included 1 menopausal woman, 1 
with an “uncooperative attitude,” and 3 prostitutes, 
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Although all of these pregnancies are obviously attributable to failure of 
the subject, rather than of the method, we have an over-all incidence of 19 preg- 
nancies in 1,857 cycles, or 143 marriage years, an incidence of 13 pregnancies 
per 100 years. When this figure of 13 is compared with the premedication 
pregnancy rate of these same women (63 per 100 marriage years), we find a 
reduction of 80 per cent in the pregnancy rate during the use of this compound. 
It is of interest, also, to compare our figure of 13 with pregnancy rates reported 
in a previous study of Puerto Rican women who used other types of contra- 
ceptives, i.e., 29 pregnancies per 100 exposure years with diaphragm and jelly, 
and 33 with foam powder and sponge.” 

Finally, to enable us to compare our figures with the pregnancy rate when 
no contraceptive measures were used, Dr. Clarence J. Gamble** has furnished 
us with data on pregnancy rates based on his observations on 1,443 patient years 
with Puerto Rican couples. For all ages ‘‘under 20’’ to 44, the rate was 76 
pregnancies per 100 couples per vear. Correcting for the age distribution of our 
subjects, we would expect 67 pregnancies per 100 years of marriage. Our ob- 
served incidence of 13 per 100 years is 19 per cent of this, suggesting an 
‘‘effective’’ reduction in the pregnancy rate of 81 per cent. 


TABLE V. REASONS FOR DISCONTINUING MEDICATION 
(123 Puerto Rican Women) 


YJ OF TOTAL YJ OF TOTAL 

NO. | DISCONTINULNG SUBJECTS 
(a) Reactions 37 30.1 14.0 
(b) Moved or too distant 19 15.4 7.0 
(c) Pregnant with disuse 14* 11.4 5.5 
(d) Pregnant during use 5 4.1 2.0 
(e) Sterilized 11 8.9 4.0 
(f) Separated from husband 10 8.1 4.0 
(g) Husband sterilized 7 5.7 2.5 
(h) Unrelated illness 7 5.7 2.5 
(i) Husband against practice 4 3.3 1.5 
(j) No interest 3 2.4 1.0 
(k) Religion 1 0.8 0.5 
(1) Miscellaneous causes 5 4.1 2.0 
Total 123 100.0 46.5 


*Four of these stopped medication because of reactions. 


Summary 


As the outstanding findings resulting from this investigation, we may state 
the following: 


1. Length of the Menstrual Cycle.— 

A. The ingestion of 10 mg. of norethynodrel, supplemented by varying 
amounts of estrogen, on a prescribed day 5 through day 24 regime, resulted in 
a normal distribution of lengths of menstrual cycles. 

B. If this regime is altered by omission of medication, there may ensue 
either shortened menstrual cycles, caused presumably by withdrawal bleeding, 
or lengthened menstrual cycles, resulting from adequate maintenance of the 
endometrium despite intermittent lack of medication or from prolonging of the 
treatment by use after the twenty-fourth day of the tablets missed earlier. 


2. Ovulation — 

A. Presumption of suppression of ovulation is strengthened by the fact that 
conception did not oceur in any instance in which the medication schedule of 
day 5 through day 24 was followed faithfully. 
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B. Among those who omitted medication for 3 or more days, the low inci- 
dence of pregnancy was roughly proportional to the number of unused tablets. 

3. Endometrium.— 

A. This compound appeared to exert a prompt progestational effect on the 
endometrium which, after 5 to 7 days of medication, did not progress in terms 
of glandular response, but did advance with reference to the stromal reaction. 

B. No pathological endometrial changes were observed in specimens taken 
at different times in the cycle and after varying periods of medication up to 
10 months. The sequence of endometrial response to medication, as well as of 
regression following medication, was generally quite regular, and no distinction 
could be made between endometrium from short-term and that from long-term 
treated subjects. 

4. Steroid Excretion.— 

_ $Studies of urinary excretion of steroids indicated a decrease in 17-hydroxy- 
corticosteroids and, to a questionable extent, of 17lketosteroids. This decline did 
not seem to vary with the number of medication cycles, nor did it appear to 
be accompanied by any discernible signs of adrenocortical hypofunction. 

5. Blood Studies.— 


No significant differences in hemoglobin level were noted during or after 
medication as compared with those of untreated women. The average bleeding 
time, however, both during and after medication, was found to be significantly 
shorter than in the controls, while the clotting time in the postmedication sub- 
jects was significantly less than in either the control or the medicated group. 

6. Side Effects. — 

A. The treated subjects reported certain untoward reactions, the incidence 
of which did not vary with 0.8 to 1.8 per cent estrogen supplementation of 
the 10 mg. dose of norethynodrel. 

B. It had been calculated that, over an 18 cycle span of medication, trouble- 
some symptoms would cause approximately 27 per cent of the subjects enrolled 
in the project to discontinue treatment. Actually, in the course of the study to 
date, only 18 per cent have ceased medication because of side effects. 

C. The administration of a magnesium aluminum glycinate antacid has led 


to the reported disappearance of untoward reactions in 82 per cent of the 
subjects who took the antacid. 


7. Fertility Control.— 

In practice, several difficulties have been encountered in maintaining com- 
plete fertility control, so that there have occurred 19 pregnancies, 5 of which 
were in women who had omitted 3 to 17 tablets from the advised regimen, and 
14 in individuals who had stopped medication because of ‘‘reactions’’ or eare- 
lessness. These 19 produced a pregnancy rate of 13 per 100 marriage years, 
which may be compared with an expected incidence of 67 pregnancies per 
100 marriage years from Puerto Rican women of this age range not known to 
be practicing contraception; or an actual incidence of 63 per 100 marriage 
years among these women (some of whom had been using contraceptives) before 
entering on the study. 
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We believe that our data demonstrate the action of a powerful agent for 


fertility control among the women utilizing it. Thus far, in the subjects of 
our study, it has clearly lowered the pregnancy rate. The fact that 14 women 
who had discontinued medication after 1 to 17 cycles became pregnant within 
1 to 3 months thereafter suggests that the drug, as thus used, does not inter- 
fere with subsequent fertility. 
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ADENOMATOID TUMORS OF THE GENITAL TRACT 
With Special Reference to the Female 


TEEL, M.D., Boston, Mass. 


(From the Institute of Pathology, Western Reserve University, Cleveland, Ohio) 


HE purpose of this report is to present a series of adenomatoid tumors in- 
volving the female and also the male genital tracts. Although lesions of 
this type have been suspected of malignant potentialities,’® ‘7 their behavior 
does not justify such suspicions. Golden and Ash*° proposed the term “adeno- 
matoid tumor’’ as being ‘‘morphologically correct and genetically neutral,’’ 
and this nomenclature has been the most commonly used in recent years. 


Materials and Methods 


Twelve adenomatoid tumors were found in the surgical files of the In- 
stitute of Pathology, Western Reserve University, out of some 130,000 speci- 
mens examined during a 17 year period (1939-1956). The tissue was fixed in 10 
per cent formalin and embedded in paraffin. Sections were stained with 
hematoxylin and eosin, Heidenhain’s iron hematoxylin, elastic van Gieson, 
Mayer’s mucicarmine, and periodic acid-Schiff (PAS) stains. Fat stains 
(sudan IV) were available on 3 specimens. 


Observations 


The clinical, surgical, gross pathological, and follow-up information is 
presented in Table I. 

In these 12 cases, the adenomatoid tumors were often incidental. Only 2 
of 8 lesions in females were palpated before operation (Cases 3 and 7), while 
the other 6 were found incidentally in the surgically removed uterus or adnexa. 
Two of 4 tumors in males were observed as firm scrotal masses and 2 were 
incidental findings at operation for hydrocele. 

No evidence of recurrence or metastasis was found, although follow-up 
information was not available or adequate in 6 eases. 


Pathology 


On gross inspection, these lesions were usually firm, discrete, pale gray 
or yellowish-gray tumors ranging from 0.5 to 7.5 em, in diameter. Many re- 
sembled fibromas or fibromyomas, but some had smoother eut surfaces than 
most fibromyomas. Three of 5 uterine adenomatoid tumors were accompanied 
by uterine fibromyomas, as were the one tubal and the one parovarian lesion. 

Some of the lesions were encapsulated and others only circumscribed. 
In Case 10 there was apparent infiltration of the epididymis and rete testis 
by the tumor. 

Microscopically, the adenomatoid tumors had the same characteristic 
features in both male and female, although there was some variation in the 
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prominence of these individual features from tumor to tumor. They were 
composed of irregular cell-lined spaces and solid cords of cells in a connective 
tissue stroma (Fig. 1). Cytoplasmic vacuoles of different sizes were found to 
some extent in all lesions. These frequently coalesced, suggesting that at least 
some of the spaces were so formed (Fig. 2). Some spaces were lined by 
cuboidal or low columnar eells, giving an epithelial or glandular appearance 
(Fig. 3), while elsewhere flattened cells lined cystic spaces (Fig. 2). The 
spaces contained a few desquamated cells and oceasionally granular or hyaline 


Pig. 1. 


Fig. 1.—Case 6. Adenomatoid tumor of uterine tube showing cystic spaces lined by 
flattened cells on the left merging into an area on the right with solid cell cords predominat- 
ing. The latter contain some vacuoles. (Hematoxylin and eosin. X86; reduced %.) 


io 
Fig. 2.—Case 7. Adenomatoid tumor in broad ligament showing cystic spaces and many 
coalescing vacuoles in lining cells. (Hematoxylin and eosin. 139; reduced 1.) 


material which sometimes took the PAS stain but stained weakly at best with 
mucicarmine. Definite brush borders on lining cells were seen (Fig. 4), with 
a fine line beneath suggesting a row of basal granules. The brush borders were 
more apparent in some tumors than others and were best seen on flattened 
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cells. Definite cilia were not observed. Basement membranes of varying 
thickness about the cell-lined spaces and cell cords were shown by PAS 
staining. 

The stroma varied somewhat in composition and density. It was mostly 
collagenous and in some places hyalinized. Smooth muscle was usually scanty 
and confined to the periphery but in Cases 3 and 4 the glandlike spaces were 
scattered among muscle bundles which composed the bulk of the tumor. The 
stroma contained fat in one of 3 specimens stained for lipid (Case 1) but there 
was no fat in vacuoles or spaces. There was slight infiltration of the stroma of 
some tumors with lymphocytes, and a few lymphoid nodules without germinal 
centers were present in some lesions. 


Fig. 3. Fig. 4. 


Fig. 3.—Case 5. Adenomatoid tumor of the uterus showing cuboidal and low columnar 
Se some spaces, giving an epithelial appearance. (Hematoxylin and eosin. 139; re- 
uced ¥4.) 

Fig. 4.—Case 7. Adenomatoid tumor in broad ligament showing brush borders on flat- 
tened cells. (Mucicarmine stain. reduced %.) 


Review of the Literature and Comment 


Many terms have been applied to this tumor. These reflect numerous 
ideas about its genesis. Besides the term adenomatoid tumor, they include 
lymphangioma,** lymphangioendothelioma,’® mixed leiomyoma and lymphan- 
gioma,” angiomatoid tumor or formation,** adenoma,* adenomyoma,*’ adeno- 
fibromyoma,’® fibromyoma,*! mesonephroma,*® mesothelioma,** mixed tumor," 
and low-grade adenocarcinoma.** 


Location and Morphology.—In the female, Fajers'® has found 25 acceptable 
adenomatoid tumors, and later reviews by Lee, Dockerty, Thompson, and 
Waugh*® and by Horn and Lewis®* added some 35 more, including 20 of their 
own. Evaluation of many of the earlier reports is difficult as some are not 
illustrated and descriptions are often very brief. With 8 additional recently 
reported cases* * 1% 22, 27, 2% 45 and the 8 lesions of this study, the total is at 
least 76 cases in females. 

Of the lesions in females of which the locations are given, 35 were in the 
uterus, 33 in the uterine tube, 5 in the ovary, one in the broad ligament (Case 
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7) and one in the parovarian connective tissue (Case 8). In Case 7, the tumor 
was attached to the tube and the ovary so that its origin is uncertain. Stout* 
mentioned the occurrence of these lesions in the round ligament and eanal of 
Nuck. The approximate location of the more accurately localized tumors is 
shown in Fig. 5, 

Adenomatoid tumors in females are usually deseribed as firm, discrete 
lesions, but Morehead* pointed out that they also occur as scattered ‘‘angio- 
matoid’’ formations as well as in discrete tumors. They are usually associated 
with uterine fibromyomas. Most have been subserous. 

As adenomatoid tumors in males are of similar appearance to those in 
females and both involve the genitals, it is generally assumed that they are of 
similar or homologous origin. Therefore, information about these tumors in 
males is of interest in the study of lesions in the female, as they are more fre- 
quently reported and more often eclinically apparent in males. 


_ Fig. 5.—Distribution of 34 reported adenomatoid tumors in females, the location of 
which was given accurately. Location of mesonephric ducts is represented by broken lines. 
See references 4, 5, 12, 15, 22, 25, 29, and 30, and Cases 2, 3, 5, 7, and 8 of this study. 


One hundred and eight adenomatoid tumors in males have been found by 
Rankin,** including 2 cases of his own. Although previous compilations by 
Fajers’® and by Lee and associates*® include a few cases not mentioned by 
Rankin, evaluation of some of these is difficult, as previously mentioned. 
Seventeen additional tumors? * 1) 26 25, 35, 36, 40, 45-47 jn recent years and 4 eases 
in the present study bring the total to at least 129 cases in males. 

Adenomatoid tumors in males are usually reported as small, firm, discrete 
nodules. They most commonly involve the epididymis but also occur in the 
testicular tunics and spermatic cord. They constitute the commonest benign 
tumor of the epididymis.*! Most are painless and some are present for many 
years without apparent growth. They have occurred in patients from 5 
months® to 78 years** of age and were bilateral in one ease.* 

There is some difference of opinion about certain histological details but 
the appearance of adenomatoid tumors is characteristic enough that most 
writers feel they are discussing the same lesions. Irregular spaces lined by 
flattened, cuboidal, or low columnar cells are usually described, and vacuoles 
are almost always noted. Controversial findings such as brush borders,” ?% ** 
occasional fat in the stroma,!* and basement membranes” are econ- 
firmed by the present study, while no definite mucicarmine-positive material,*” ** 
cilia,®° or flagella** were noted. 


Histogenesis.—As for origin, many earlier writers considered these lesions 
lymphangiomas. Morehead** favored a vascular origin and compared them to 
developing vascular spaces. The presence of brush borders is not consistent with 
this theory, however. . 
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The idea that these lesions are mesotheliomas was first proposed by Masson, 
Riopelle, and Simard.** This theory is partly based on the demonstration of 
brush borders, flagella, vacuoles, and glandlike formations containing muci- 
carmine-positive material, all of which are said to be potentialities of mesothe- 
lium. Evans" ** and others’ have demonstrated continuity of the cells 
lining the spaces of these tumors with the overlying serosa. However, similar 
continuity has also been demonstrated or claimed between these cells and the 
epithelium of epididymis,’ uterine tube,?? and paramesonephrie (Miillerian) 
duct remnants.** 

Against both vascular and mesothelial origin is the localization of these 
tumors in the genitals and immediate vicinity. Evans'* ' proposed derivation 
from the specialized mesothelium of the primitive genital ridge of the embryo. 
This concept would be in keeping with the distribution. 

Some authors suggest origin from mesonephrie (Wolffian) primordia or 
remnants.* * 4° Sundarasivarao*® claimed that the distribution in females is 
against such a theory. Most adenomatoid tumors occur in the tubes and the 
cornua of the uterus, while the mesonephrie tubules and ducts are in the broad 
ligaments. The ducts enter the uterus laterally in its middle third to descend 
to the cervix and vagina as Gartner’s ducts. No reports of adenomatoid tumors 
in the cervix or vagina have been found, where they might be expected if they 
arose from mesonephrie remnants. Teilum,*® however, has cited evidence’ that 
the mesonephrie and paramesonephriec ducts develop in intimate contact and 
feels that this could explain the distribution on a mesonephrie basis. 

Efskind’*? and Sundarasivarao** suggested origin from primordia or 
remnants of the paramesonephric duct. The latter author demonstrated con- 
tinuity of an adenomatoid tumor with such remnants in one case in a male. 
Continuity of such a tumor with female genital epithelium (of the tube) has 
been shown only once,?® however. The paramesonephrie ducts arise by infold- 
ing of primitive celomic mesothelium, and so the last proposal is not far re- 
moved from Evans’ suggestion of origin from mesothelium of the primitive 
genital ridge. 

A tentative but reasonable interpretation in view of the location and 
epithelial appearance of these tumors is that they arise from primitive uro- 
genital ridge structures, such as mesonephric primordia or remnants. Some 
feel that these lesions may be hamartomas or malformations arising from the 
primitive structures previously mentioned rather than true neoplasms.*! 

Adenomatoid tumors are benign in their course. Their irregular epithelial 
appearance has aroused concern about prognosis at times** ** but, as reports 
of these relatively rare lesions have accumulated, it has become apparent that 
they do not recur or metastasize. A number of cases have been reported in 
males and females without encapsulation or even with apparent local infiltra- 
tion,?® 2% *4 but no subsequent reports of recurrence or metastasis have been 
found. 

Areas microscopically resembling adenomatoid tumors were noted by 
Teilum in several tumors involving ovary, uterus, cervix, parametrium, and 
testis, which he felt were derived from primitive mesonephric mesoderm. Some 
of these tumors were frankly malignant. Although they may have been related 
in origin, these neoplasms had features which distinguished them from adeno- 
matoid tumors, such as location and the presence of prominent papillary and 
tubular formations in many fields. 

The problem of treatment arises in males in whom these lesions are often 
palpable, but in females they are usually recognized only when the surgical 
specimen is examined microscopically. Rarely, they have been identified in 
females at operation and removed locally from the uterus.*° It is suspected 
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that many of these lesions are overlooked in myomatous uteri, without ap- 
parent clinical consequences. In the absence of reported malignant behavior 
of adenomatoid tumors, it is reasonable to treat them by local excision. 


Summary 


A group of 12 adenomatoid tumors, uncommon lesions involving the female 
and male genital tracts, is presented. Their origin is still a controversial 
matter, but it seems likely that they arise from primitive urogenital ridge 
structures either as hamartomas or true neoplasms. As no cases with definite 
malignant behavior have been reported, local excision seems indicated for 
these benign lesions. 
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CONDYLOMATA ACUMINATA OF THE CERVIX 


J. DonaLp Wooprurr, M.D., AND 
WiLuiaM F. Peterson, M.D., BALTIMORE, Mb. 


(From the Department of Gynecology of the Johns Hopkins University) 


OLYPOID lesions of the cervix, other than the common “cervical polyp,” 


have received little attention until the past few years. In spite of increased 
interest in such lesions, there is still confusion as to terminology and as yet 
only a relatively small number have been reported. In 1921 Wharton’ re- 
ported 3 cases and commented on the rarity of the lesion. Robert Meyer’ in 
1922 made one of his usual outstanding contributions, although he was primarily 
interested in the malignant potentialities of these tumors. In his small group 
of 6 collected cases he differentiated five variations of this type of lesion. He 
did not actually deseribe a condyloma of the cervix but rather compared the 
papillary lesions in his series with the general description of the condyloma. 
Two cases were associated with pregnaney and there was one papillary 
squamous carcinoma. Meyer noted that mistakes were made in pathological 
interpretation in 2 cases, a feature mentioned again recently by Greene and 
Peckham.’ Cullen also stated that condylomas of the cervix in pregnancy may 
be mistaken for carcinoma. 


Only isolated cases were reported from 1922 to 1945 when Edmondson' 
and associates collected 6 cases, 5 of which were found in pregnant women 
and the sixth in a patient possibly pregnant at the time. They divided the 
lesions into three groups depending on configuration of the epithelium, namely: 
(1) hyperplasia with large rete cones and narrow connective tissue papillae, 
(2) nodular pearly lesions with thicker epithelium, and (3) gross papillary 
lesions or condylomata. Vacuolization of the cells was noted in the ‘‘older’’ 


lesions but no mention was made of hyper- or parakeratosis as a means of 


differentiation. The authors noted that ‘‘condyloma’’ in the nonpregnant 
cervix was very rare, only one instance having been found in the records ot 
the Los Angeles County Hospital. 

Hill* in 1948 recorded one case in pregnancy in which pathologists differed 
as to the presence of malignancy. In the follow-up after cesarean section, 
however, the cervix appeared normal. Wolfe'! also recorded one case in preg- 
naney with postpartum regression without therapy. He noted in the micro- 
scopic pathological examination the presence of parakeratosis and vacuoliza- 
tion of the cells with markedly thickened rete pegs and nuclear variations 
with mitosis. 

In 1952 Marsh® reviewed the literature, collecting 23 cases, 15 of which 
were associated with pregnancy. He added 8 of his own eases, in 4 of which 
the patients were pregnant. The diagnosis of condyloma was made only if 
other condylomatous lesions were present elsewhere. The microscopic picture 
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described by Marsh as typical of the ‘‘papilloma’’ of the cervix is ‘‘a papillary 
structure composed of hypertrophic, hyperplastic, stratified squamous epithe- 
lium, the cells of which are quite regular. It is supported by a delicate con- 
nective tissue framework which is infiltrated moderately with small mononuclear 
cells. Focal areas of spongiosis and transmigration of leukocytes are noted in 
the epithelium.” 

Also in 1952, Goforth,? in a report entitled “Squamous Cell Papilloma of 
the Cervix,” divided cervical lesions into (1) papilloma, a localized neoplastic 
surface epithelial proliferation, and (2) polyp, an irritative reactive or inflam- 
matory localized hyperplasia. The papillomas were subdivided into: (a) 
squamous-cell papilloma, and (b) rare gland-cell papillary adenoma. The polyps 
are subdivided into (a) condylomatous polyps of probable viral origin not re- 
lated to neoplastic disease; (b) simple inflammatory polyps; and (c) polypous 
hyperplasias of pregnancy, probably hormonal in origin. The author reported 
21 cases found in 600 biopsies taken in 4 years. Nineteen lesions were benign 
and 2 malignant. There was only one pregnant patient in the series. The ages 
ranged from 8 to 42 years. ; 

In 1954, Raffery and Payne® reported on 19 condylomata of the cervix 
found in 587 cervical biopsies over a period of 5 years and concluded chat this 
lesion is by no means rare. About 50 per cent of the patients were pregnant. 
The ages ranged from 8 to 32 years. In 5 of the 19 cases, a gross diagnosis of 
carcinoma was made. <A specific definition of the lesion is given as a ‘‘cauli- 
flower’’ growth with: 


A. Thick papillary stratified squamous epithelium 
1. Acanthosis 
2. Parakeratosis 
3. Cytoplasmie vacuolization 
4. Intranuclear inclusions 
B. Fine dermal fronds 
1. Quantitatively scanty 
2. Frequently edematous 
3. Diffusely and foeally infiltrated by chronic inflammatory cells 


Greene and Peckham* reported 26 cases of squamous papilloma of the 
eervix. Fifteen of the patients were pregnant and in most of these the lesions 
regressed spontaneously post partum. None of the patients had lesions of the 
vulva, and only one of the vagina; however, one patient had diffuse involve- 
ment of the endometrium. Another had a microscopically benign lesion which, 
however, was locally invasive and fatal. The same course of events has re- 
cently been recorded in similar lesions of the vulva. The microscopic picture 
deseribed by the authors showed no vacuolization of the cells, some hyper- 
keratosis, but only one example of parakeratosis. 

Kistner and Hertig® reported on 14 instances of ‘‘papillomas of the uterine 
eervix’’ and divided the eases into three groups, namely: (1) 5 cervical 
papillomas associated with pregnancy, (2) 2 condylomata acuminata, (3) 7 
true papillomas. The difficulties of diagnosis, both gross and microscopie, are 
stressed, especially in the groups which the authors consider to be “potentially 
or actually malignant.” 

In summary, then, 111 eases of various papillary lesions of the cervix 
have been reported under various captions. Forty-five of the patients were 
pregnant at the time of the study and apparently most of these lesions re- 
gressed spontaneously post partum. Six patients developed or had malignancy 
associated with the papillary lesion and in several others the diagnosis of ear- 
cinoma was made erroneously. On the other hand, one lesion was treated as 
benign and proved fatal in about a year. These mistakes, from both points of 
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view, demonstrate the confusing pictures that these lesions may present to the 
pathologist. Similarly the gross lesions may appear as condylomas, papillomas, 
granulomas, polyps, leukoplakia, or carcinomas. 

In addition to the confusion as to the activity of the lesions, there is ob- 
viously a great difference of opinion concerning a satisfactory terminology 
and the microscopic picture which corresponds to these lesions. As previously 
noted, Meyer attempted to divide these lesions into two main groups, namely, 
the condyloma-like lesions of probably inflammatory origin and the true new 
growth. Studying lesions of this type in the files of the gynecological pathol- 
ogy department of the Johns Hopkins Hospital, we have also come to believe 
that these lesions fall into two main groups. We, however, feel that they can 
be separated on a histological basis in a majority of instances. 


Criteria for Diagnosis 


In order to avoid perpetuating the existent present confusion as to what 
exactly constitutes a condyloma acuminatum it is expedient to establish our eri- 
teria for this diagnosis. It is our belief that the cervieal condyloma acuminatum 
presents a definite histological picture (Figs. 1 and 2) characterized by: (1) 
elongation and thickening of the rete pegs, (2) marked acanthosis, (3) para- 
keratosis, (4) papillomatosis, mild, and (5) cytoplasmic vacuolization. 

The rete pegs invariably show elongation and thickening, the degree de- 
pending probably upon the age of the group. This is perhaps the earliest 
change produced by this lesion. Branching of the rete pegs (Fig. 1) is often 
prominent and may present a confusing or suspicious picture to the untrained 
eye. This is especially true if the tissue is cut tangentially; however, the base- 
ment membrane is well defined and cellular activity is generally within normal 
limits. 

Acanthosis (Fig. 1) is one of the most prominent features of the eondyloma 
acuminatum, and often is of a marked degree. Despite this hypertrophy of the 
prickle-cell layer, the epithelium usually maintains an orderly arrangement and 
neoplasia can generally be readily dismissed. The acanthotie layer shows a 
variable amount of cytoplasmic vacuolization which is generally most marked 
in its upper portions. The presence of these cytoplasmic vacuoles has been 
stressed by others. It is a feature of so many different cervical lesions, however, 
that its value as a diagnostic tool may be open to question. When the vacuolated 
cells are larger and more irregular than their counterparts it appears to be of 
value as a positive finding. More important, however, is its absence, in which 
instance one should be doubly certain about the other characteristics of the 
growth before establishing a positive diagnosis. 

Parakeratosis (Fig. 2) is rather consistently noted to a varying degree 
and is probably most marked in the older lesions. It should be differentiated 
from hyperkeratosis which we feel is only rarely noted and then to a minimal 
degree in the condyloma. As a consequence, the granular layer (stratum 
granulosum) is rarely seen in this lesion. 

Although intranuclear inclusion bodies are reported to occur generally in 
nuclei showing fragmentation, it is questionable whether they are found con- 
sistently enough to be of value from a diagnostic point of view. Searching for 
them requires very high magnification and infinite patience. Their presence 
may, however, be of value in establishing a diagnosis in an otherwise question- 
able section. 

Papillomatosis (upward proliferation of the papillae) produces the charac- 
teristic papillary or treelike pattern. These papillae are invariably narrow 
and delicate, often edematous, and show a rather consistent chronic inflamma- 
tory infiltrate. They may fail to show the degree of acanthosis noted in the 
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rete pegs when sectioned in the terminal portion of the papillary processes, and 
consequently the stratified squamous epithelium covering the papillae appears 
relatively thin. 

Fig. 1. 


Fig. 2. 


Fig. 1.—Showing characteristic pattern of condyloma with acanthosis, branching of 


rete pegs, and slight papillomatosis. 
Fig. 2.—High power of the condyloma showing parakeratosis. (300; reduced \.) 


The squamous papilloma or ‘‘true papilloma’’ (Fig. 3) can usually be 
differentiated from the condyloma acuminatum by the presence of hyper- 
keratosis and often a granular layer (Fig. 4), more prominent papillomatosis, 
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z minimal or absent vacuolization, and a lesser degree of acanthosis. Other 
a features are less diagnostic and will not be included in this study. 
Fig. 3. 


Fig. 4. - 


Fig. 3.—Papilloma showing wavy surface outline and hyperkeratosis. 


Fig. 4.—High power of squamous papilloma showing hyperkeratosis and presence of 
granular layer. (X300; reduced \%.) 
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These histological requirements for the diagnosis of certain condyloma 
acuminatum, and its differentiation from the squamous papilloma are not alto- 
gether new for they have been reported in part by others. This may be, how- 
ever, the first report to offer as comprehensive a histological picture of the 
condyloma acuminatum of the cervix and restrict its diagnosis to this descrip- 
tion. 


Study Group 


Fifty-five cases had been classified as condylomas of the cervix in the 
files of the gynecological pathology department at the Johns Hopkins Hos- 
pital between the years 1945 and 1955. During this time approximately 
60,000 specimens had been processed. Of the 55 cases, 16 were eliminated as 
not satisfying the minimal microscopic criteria to justify the diagnosis of 
eondyloma. In the remaining 39 cases, there were 3 which showed character- 
istics of both condyloma and papilloma; the former was considered the more 
prominent, however. 


Fig. 5.—Condyloma showing characteristic pattern with some mild degree of papillomatosis. 


Clinical Features——The patients were for the most part in the third and 
fourth decades of life, varying in age from 15 to 35 years. There was no strik- 
ing racial variation. Of the 39 patients, 7 were pregnant at the time the lesion 
was noted. Pregnancy and condylomata were less commonly associated in the 
present series than in most others reported. 

Treatment in general consisted of biopsy and ecauterization. Podophyllin 
was used in one case with suecess. Conization was performed in the case in 
which a diagnosis of carcinoma in situ was made. It seemed justifiable, in the 
26-year-old patient with a single warty lesion, to employ this type of therapy 
if thorough follow-up was insisted upon. Finally, one case was treated with 
radium in the mistaken opinion that carcinoma was present. This patient has 
remained well to date. 
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Microscopic Data.—The main microscopic characteristics of these lesions 


have been studied in each individual ease and the outstanding points may 


now be set down. The more diagnostic features are parakeratosis, acan- 
thosis, and papillomatosis. Parakeratosis and acanthosis are the most promi- 
nent microscopic findings when the condyloma appears on the exposed epithelial 
surface (e.g., the vulva), and in our experience the same seems to be true when 
the lesion occurs on the cervix. As keratin is not found in the normal cervix 
a granular layer is never seen. Cervical condyloma may rarely show keratin 
formation with a coinciding granular layer; it is, however, always patchy and 
minimal in degree. It is this absence of a granular layer and hyperkeratosis 
that distinguishes the condyloma (Figs. 1 and 2) from a squamous papilloma 
(Figs. 3 and 4) in which these features are prominent findings. Parakeratosis 
(Fig. 2) therefore, is the prominent feature of the superficial layers of the 
condyloma acuminatum. Minor degrees of papillomatosis were frequently 
noted and, although not as striking as the acanthosis, were still a feature of 
the econdyloma (Fig. 5). 


Fig. 6.—Condylomatous lesion of the vulva which was clinically malignant with invasion of 
the pubis at the time of initial surgery. 


These changes may be seen in the various verrucous lesions deseribed in 
dermatology texts. Hyperkeratosis is in general, however, a very prominent 
feature of these conditions, at least in certain areas, and the granular zone is 
more evident. Furthermore, vacuolization of the cells is generally a striking 
feature of the true verruca and other lesions in which epithelial proliferation 
is pronounced, whereas it is present to only a moderate degree in the con- 
dyloma. The verruea, in addition, is a very rare lesion of the cervix, as Meyer's 
ease is the only one reported in the literature. The presence or absence of 
such vacuolization, however, seems to play no important role in the diagnosis 
or in the malignant potential of these tumors. In one ease inclusion bodies 
were described but no special studies were done on this tissue. These lesions, 
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like other warty lesions, are nonetheless felt to be viral in origin. Finally, 
inflammatory infiltrate is frequently seen in the underlying corium, but is 
rarely extensive. 

The degree of hyperactivity of the epithelial cells deserves some discus- 
sion. Although these lesions are considered to be benign, nevertheless malig- 
nancies of the vulva have been described in which the initial lesion was con- 
dylomatous and in which the gross appearance was that of a warty growth. 


Fig. 8. 


Fig. 7.—Condyloma showing some epithelial hyperactivity in the rete pegs. 


Fig. 8.—Condyloma with marked cellular changes involving the underlying gland felt : 
to be carcinoma in situ. 


Fig. 7. 
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It is also well recognized that great difficulty may be encountered in diagnosing 
malignancy in these more well-differentiated lesions. Greene and Peckham re- 
ported such a ease in their study of squamous papillomas, namely, one in which 
the diagnosis of carcinoma was not made on the initial study and there was a 
difference of opinion on subsequent biopsies; however, the patient died of car- 
cinoma. A similar situation was present in a case of condyloma of the vulva 
reported by one of us (J. D. W.) in which a microscopic diagnosis was not 
established. The patient went on to die of her disease, however, in spite of 
extensive surgery (Fig. 6). These cases demonstrate the mistakes that can be 
made in the microscopic interpretation of these conditions. 

In the present study 9 cases were felt to demonstrate mild degrees of 
epithelial hyperactivity (Fig. 7) and in one case the changes were character- 
ized as moderate. In only one instance was the diagnosis of carcinoma in situ 
made (Fig. 8). Cauterization had been employed in all cases of hyperactivity 
with the exception of one treated with radium. The lesion diagnosed as 
carcinoma in situ was treated by conization. No invasive malignaney had 
developed in any ease as far as can be determined. 


Comment 


In this study of 39 cases of condylomata acuminata of the cervix, certain 
microscopic criteria are described which validate the diagnosis. Points of 
differentiation from other warty and papillomatous lesions are noted and 
stressed. Although there is a degree of overlapping of certain features, never- 
theless, the major characteristics were primarily parakeratosis and acanthosis 
with elongation and thickening of the rete pegs. Minor degrees of papillo- 
matosis and vacuolization of the cells were frequently seen but were of rather 
secondary importance diagnostically. 

Malignant change is as rare in these lesions as it is in vulvar condylomata, 
but may be somewhat troublesome due to the differentiation of the cells. In 
this series, hyperactivity was noted in a few eases, and there was one instance 
of carcinoma in situ. No instance of invasive malignancy was found in the 
group, however, and none has developed during the follow-up as far as can be 
determined. 

Summary 


1. Thirty-nine cases of condylomata acuminata of the cervix were studied. 

2. Microscopie criteria for the diagnosis of this lesion and differences he- 
tween condyloma and squamous papilloma are suggested. 

3. Malignant change is a rare finding in condylomata, although confusing 
pictures are seen. 
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Reviews and Abstracts 
EDITED BY Louis M. HELLMAN, M.D. 


REVIEWS OF NEW BOOKS 


Abdominal Operations by the Vaginal Route. By Paul Werner and Julius Sederl. 165 
pages, 120 plates. Philadelphia, 1958, J. B. Lippincott Company. $9.00. 


A clear exposition of the authors’ thinking is presented in this monograph on the 
vaginal approach to abdominal operations. The contents range from the typical pro- 
cedures such as vaginal hysterectomy to the unusual, like oophorectomy, 

The illustrations are large, clear, and topographic. 

As is often the case with meticulous surgeons, considerable attention is lavished on 
the preoperative care and the types of instruments employed. 

In the opinion of the authors, severe pelvic adhesions are not viewed as deterrents 
to vaginal extirpation of the uterus. They advocate splitting the uterus in the midline 
in such cases. It would be interesting to see their principles applied to patients with 
severe chronic pelvic inflammatory disease. 


In view of the authors’ plea for fuller utilization of the vaginal approach, it is of 
interest to note that the book is dedicated to the master, Wertheim, Elsewhere, the 
authors have discussed and defended the Wertheim hysterectomy. In such a book as this, 
one would have welcomed the inclusion of the Schauta vaginal hysterectomy. 


Documentation of their results in terms of mortality, morbidity, success and failure 
rates would have added considerably to our appreciation of the material presented. 


Studies on Fertility. By R. G. Harrison. 138 pages. Springfield, Ill., 1957, Charles C 
Thomas, Publisher. $5.00. 


The collection of papers published in this edition (Vol. 8 of the Proceedings of the 
British Society for the Study of Fertility) represents the main trends in current research 
in the field of infertility. To a certain extent, the 13 articles presented in the book re- 
flect more advanced thinking rather than useful clinical teaching, Of the total, the 
majority of which were given at the 1956 meeting of the Society, the first 3 papers are 
concerned with fertility in the human male, the following 7 with studies in the male ex- 
perimental animal. The last 3 articles are devoted to fertility in the female (2 in the 
human and 1 in the experimental animal). 


One of the most stimulating and at the same time one of the most thorough reports 
is that of Clare Harvey, entitled “The Use of Partitioned Ejaculates in Investigating the 
Role of Accessory Secretions in Human Semen.” The first and second fractions of almost 
400 ejaculates were carefully investigated for distribution of spermatozoa, fructose, and 
citric acid. As a result of extensive biochemical assays and microscopic studies, the 
author evolved an explanation as to how the various components of human semen are 
assembled immediately prior to ejaculation, 
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Another interesting paper consists of a short account by J. H. Carver of the results 
of 68 testicular biopsies, showing a wide variation in the histologic pictures in cases of 
azoospermia and oligospermia. In a brief report by I. G. White involving “Studies Re- 
lating to the Mammalian Spermatozoa,” metabolic experiments were conducted on sper- 
matozoa which thawed after deep freezing with glycerol. The author demonstrated that, 
after deep freezing, ram and bull spermatozoa behaved disappointingly from the metabolic 
point of view, even though initial revival seemed to be good. The experiment suggested 
that the glycerol effect was mainly through its protective action on sperm colloids, prob- 
ably because of its high electrolyte and water-binding capacity. 

In an article entitled “The Influence of Seminal Fluid on Fertility,” by N. T. 
Werthiessen, W. Marden, F. Haag, and J. W. Goldzieher, a bioassay technique for meas- 
urement of sperm motility-maintaining capacity of seminal fluid is described. According 
to their method, seminal fluids were shown to vary greatly in their motility-maintenance 
eapacity. The authors found that the nonprotein sulfhydryl concentration varied in- 
versely as the motility-maintenance capacity and correlated well with the actual fertility 
as studied in over 1,300 copulations in horses. A comparable relationship between motility- 
maintenance capacity and sulfhydryl concentration was also demonstrated in the human. 


Heart Disease in Pregnancy. Physiology and Management. By ©. Sidney Burwell and 
James Metcalfe. 349 pages, 44 figures and tables. Boston, 1958, Little, Brown & 
Company. $10.00. 


This book reads like a breeze, both because it is well written and because the 
physiology is rather shallow. Essentially, the book is an expanded paper reporting the 
authors’ experience with 355 pregnancies in women with heart disease, Rheumatic heart 
(lisease made up 84 per cent of the cases and congenital heart disease 14 per cent. In 
order to cover the other important varieties of heart disease, the authors give brief sum- 
maries of selected papers from the literature. 

Many of the data available in published reports are not used in discussing earidio- 
vascular physiology. For instance, the cardiac output in pregnancy is said to reach a 
maximum in the eighth (calendar) month and most of the argument is based upon meas- 
urements that Burwell made with the acetylene method 20 years ago. The chief virtue 
of this old study is that the 4 normal women were followed with repeated measurements 
throughout most of pregnancy (2 more cases have been added since). Curiously, the peak 
outputs in these women occurred in the twenty-third, twenty-fourth, thirtieth, and thirty- 
first weeks, but the curve shown depicts the maximal output as occurring later than any 
one actually did. Figure 8 shows a good parallelism between these data and the data 
from a “modern” study by Hamilton, who used cardiac catheterization and the Fick 
principle. In her study, however, the position of the catheter was not controlled (assumed 
to be in the auricle and even if it were, mixed venous blood may not have been obtained). 
Also, arterial saturation was not measured, but assumed to be 95 per cent, and the oxygen 
consumption was not measured at the time blood samples were taken. There are several 
better studies, but they would not show so good a correlation with the acetylene measure- 
ments, or with the incidence of cardiac failure by months of gestation (Figure 25). 
Similarly, the plasma and blood volumes are repeatedly said to follow a curve parallel 
to that shown for cardiac output, and the barest mention is made of the fact that one of 
several workers has failed to find decreases in the last weeks of pregnancy. 


In Hamilton’s experience at the Boston Lying-in Hospital, about 6 per cent of the 
patients with diagnoses of rheumatic heart disease had mitral insufficiency as the pre- 
dominant valvular lesion. In the present series, from the same clinic, 24 per cent of the 
cases are so diagnosed despite the authors’ cautioning the reader against overdiagnosis 
of heart disease in pregnant women, where a whole constellation of signs and symptoms 
may mimic mitral insufficiency. 
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In the 298 pregnancies associated with rheumatic heart disease there were 3 ma- 
ternal deaths, at least one of which followed therapeutic abortion. The perinatal mor- 
tality was 18 per cent, half of which was contributed by therapeutic abortions. But for 
the latter, the perinatal loss would be close to that of the whole clinic population. In the 
first year of the authors’ experience at the Boston Lying-in Hospital, therapeutic abortion 
was done in 18 per cent of the patients. This incidence has decreased and they write 
(in italics) ‘‘It is our current position (from which we are prepared to retreat occasionally) 
that any cardiac patient is entitled to a trial of pregnancy.’’ The principles of management 
developed by Hamilton (and by Gorenberg) do succeed in ‘‘more than 97 per cent of all 
cardiac patients who are capable of achieving pregnancy’’ (authors’ italics). 

The book is well printed, the illustrations are good, italics are perhaps overused, 
cesarean is misspelled more often than not, and the text is a “which-hunter’s” paradise. 


Eden and Holland’s Manual of Obstetrics. By Alan Brews. 


751 pages, 371 illustrations. 
Boston, 1957, Little, Brown & Company. $11.00. 


This stout and handy volume has now gone through eleven editions since 1906, which 
is a clear indication that it possesses considerable merit. Now thoroughly revised and 
with many new illustrations added, it gives up-to-date information in a concise and read- 
able form. 

The methods set forth are conservative and in keeping with sound obstetric practice. 
Apparently there is very little divergence in viewpoint between authorities in Great 
Britain and in this country, 

The Barton forceps are mentioned only in connection with the use of the posterior 
blade for delivery of the head in cesarean section. Although the Kielland forceps are 
described, there is no mention of forceps rotation in face presentation with the chin pos- 
terior. Digital “stretching” of the cervix is advocated. 

Guides to further reading, including a number of American contributions, and a 


good index are provided. The illustrations, including a number of fine color plates, are 
excellent. 
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SELECTED ABSTRACTS 


Acta Cytologica (a New Journal) 


Vol. 1, 1958. 
*Symposium on Dyskaryosis, p. 1. 


Symposium on Dyskaryosis, p. 1. 


This is the first issue of a new journal which will be the official periodical of the 
International Academy of Gynecological Cytology. It contains the recordings of three 
symposia but only one, “Symposium on Dyskaryosis,” will be abstracted. 

The above-mentioned symposium occupies 39 pages of fine print covering numerous 
aspects of dyskaryosis. It is impossible to cover all aspects but some of the important 
features will be mentioned. Thirty-three world authorities on cytology entered into the 
discussions with some differences of opinion which makes for interesting reading. 

The definition of dyskaryosis is discussed thoroughly and it is agreed that a dys- 
karyotic cell is a squamous cell containing a typical malignant nucleus, but differs from 
a true cancer cell in having adequate cytoplasm and a cytoplasm-nuclear ratio within 
normal limits. The cytochemistry of dyskaryostic cells is quite adequately covered. 

The relationship of Trichomonas infestation to abnormal cellular development is 
discussed in great detail and there is some difference of opinion. Some members believe 
that Trichomonas infestation does not cause cellular changes that should be confused 
with malignant changes whereas others do. 

The most spirited discussion involves the relationship of the “pre-cancer complex 
to dyskaryosis. It appears that most workers believe that the two are the same. The 
discussion makes interesting reading. 

The abstractor found this sew journal most informative and believes it will be an 
important reference. It is hoped that the future issues will maintain the same high 
standard. 


” 


J. EDWARD HALL 


Acta Obstetrica et Gynecologica Scandinavica 


Vol. 36, Supplement 3, 1957. 
*Malmstrom, Tage: The Vacuum Extractor: an Obstetrical Instrument, and the 
Parturiometer: A Tokographic Device, Supp. 3. 


Malmstrom: The Vacuum Extractor: an Obstetrical Instrument, and the Parturiometer: 
A Tokographic Device, supp. 3. 


The author has made an extensive investigation of the basic mechanical principles 
for the design and use of an obstetric instrument which he has called the Vacuum Ex- 
tractor (VE). The instrument was designed as a suction cup and it has been developed 
into a traction device which can be attached firmly to the preceding part of the fetal 
head without significant traumatization to the scalp. The various sizes of the instru- 
ment’s cups allow the obstetrician to introduce and attach the Vacuum Extractor at a 
high, mid-high, or low station of the fetal head without having to wait for perfect 
dilatation of the cervix. By employing an intermittent traction technique, synchronized 
with the uterine contractions, the author was able to reinforce labor; and by varying the 
direction of traction, it was possible to correct abnormal presentation or position of the 
fetal head. 


*Titles preceded by an asterisk are abstracted below. 
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The author has also elaborated an apparatus called the Parturiometer (PM), a 
tokographic device with two kinds of receptors, one for external and one for internal 
measurements of intrauterine pressures. The principle of the external technique is to 
convert the abdominal wall into a pressure-transferring membrane, while the internal 
recording technique combines the receptor with a small suction cup brought into close 
contact with the amniotic membrane by creating a vacuum. A close similarity was noted 
in the recording of intrauterine pressures by the two techniques. 

An analysis of the recordings led to the conclusion that the amniotic pressure is 
uniformly distributed throughout the amniotic fluid and the fetal body; thus, the fetal 
body functions as a “liquid body” in relation to the intrauterine pressure, The investiga- 
tion of the pressure distribution in the fetal body led the author to think of the pro- 
pulsive force during labor as an extractive force acting on the preceding part of the fetal 
head. According to him, this information allows him to use the Vacuum Extractor in a 
more scientific manner by adding an extractive force, in cases of abnormal labor, in a 
physiologic manner. 

RosBert E. L. NESBITT, JR. 


Vol. 36, Supplement 4, 1957. 
*Lundgren, Nils: Studies on the Vasculature of the Corpu: of the Human Uterus, 
Supp. 4. 


Lundgren: Studies on the Vasculature of the Corpus of the Human Uterus, supp. 4. 


The author has made an extensive investigation of the topography of the vessels 
within the human uterus in different cyclic phases, the relationship between these vessels 
and the myometrium, and has correlated the morphologic changes with function. The 
blood vessels of 172 uteri removed at operation were studied on the basis of injected 
specimens, serial sections, and reconstructions, 

From their origin in the arcuate arteries the centripetal arteries run radially toward 
the endometrium. They are end arteries and divide repeatedly on their way, In the 
myometrium the absence of anastomoses is compensated by the large number of centrip- 
etal arteries per unit of area with lateral branches from adjacent arteries extending 
into one another’s field of supply. Also, in the inner two thirds of the myometrium the 
veins run parallel to the muscle bundles and, like the latter, cross one another at varying 
angles to form a plexus. 

The basal part of the endometrium receives its supply not only from the coiled 
arteries, but also from the centripetal arteries in the inner layer of the myometrium. 
This is not the case in the superficial part of the endometrium, which is thus supplied by 
a terminal circulation. In their course in the endometrium, the coiled arteries give off 
branches to the stroma and the glands; some of them split up into tufts in the basal parts 
of the endometrium. The number of lumina in an arterial field depends on whether the 
field is made up of loops from one artery or from several as well as on the direction of 
the section in relation to the general course of the artery. Thus, the increased size of the 
fields during the secretory phase cannot be accepted as evidence of increased tortuosity 
of the arteries. The coils in the arteries are continuously changing and may be due to 
contractions of the myometrial muscle bundles entering their walls. The contractions of 
the myometrium are transmitted to the endometrium by way of anisotropic fibrils and 
thereby probably facilitate the emptying of the glands and the drainage of the veins by 
varying the shape of the lumina. 

The role that has hitherto been attached to the tortuosity of the coiled arteries as 
a cause of bleeding appears now to be debatable, but the author emphasizes that the 
correlation of these anatomic observations with function is difficult. It is probable, how- 
ever, that venous stasis results in degenerative changes in the arterial walls, which re- 
spond with partial contractions contributing to and accelerating necrosis of the super- 
ficial part of the endometrium, The basalis with its more abundant blood supply does 
not show such advanced necrotic changes. 


RosBertT E, L. NESBITT, JR. 
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Journal of the American Geriatrics Society 


Vol. 6, No. 2, February, 1958. 
*Pisani, Bernard J.: Term Gestation Following Total Gastrectomy, p. 99. 


Pisani: Term Gestation Following Total Gastrectomy, p. 99. 


Herein is reported the first instance of pregnancy occurring in a woman of 41 who 
had had a total gastrectomy 414 years before the pregnancy, in 26,979 deliveries at St. 
Vineent’s Hospital in New York City. 
The patient developed an acute spontaneous hemorrhagic gastritis which required 
an esophagoduodenostomy., Subsequently, she received weekly injections of vitamin B,, 
and biweekly injections of iron. Though previously involuntarily sterile, she became 
pregnant at the age of 41. She was found to have fibromyomas of the uterus as well. 
During the pregnancy, which was quite uneventful, she received 25 to 50 meg. of 
vitamin B,, 1 ml. of liver concentrate, and 2 ml. of iron-dextran complex at weekly in- 
tervals. She was delivered normally of a 2,700 gram female child and the puerperium 
was normal. 
Davip M. Kypp 


The Journal of the American Medical Association 


Vol. 166, January 11, 1958. 

*Finnerty, F. A., Buchholz, J. H., and Tuckman, John: Evaluation of Chlorothiazide 
(Diuril) in the Toxemias of Pregnancy, p. 141. 

*Burwell, C. S.: The Special Problem of Rheumatic Heart Disease in Pregnant 

Women, p. 153. 


Finnerty, Buchholz, and Tuckman: Evaluation of Chlorothiazide (Diuril) in the Tox- 
emias of Pregnancy, p. 141. 


It was found that chlorothiazide is a potent diuretic and hypertensive agent in the 
treatment of the toxemias of pregnancy, One hundred and forty-four patients were 
evaluated. The average effective dose was 1 Gm. per day by mouth. The drug enhances 
sodium and chloride excretion by a direct effect on renal tubular transport mechanisms. 
Chlorothiazide and acetazoleamide (Diamox) used in combination obtain a better diuretic 
effect and reduction of blood pressure than when used individually. It was felt by the 
authors that the usual excellent response, combined with the absence of significant toxicity 
and the lack of development of drug resistance, makes chlorothiazide ideal for the pre- 
vention and treatment of toxemia. 

ROBERT C, KNAPP 


Burwell: The Special Problem of Rheumatic Heart Disease in Pregnant Women, p. 153. 


The author discusses his vast experience with heart disease in pregnancy, Of 277 
pregnant women with cardiac disease, 85 per cent had rheumatic heart disease; the pre- 
dominant lesion was mitral stenosis. He notes the adverse effect of the physiological 
changes which occur during pregnancy on this condition. The increased cardiae output 
contributes to pulmonary hypertension, the accelerated heart rate may precipitate pul- 
monary congestion, and an increase in total blood volume can lead to an increase in the 
pressure level in the left atrium. With understanding and application of the principle of 
the total cardiac burden in relation to the patient, good management of the pregnant patient 
with heart disease can be carried out. Termination of the pregnancy is rarely necessary 
and cardiae surgery should be postponed until pregnancy has been completed. Good con- 
servative medical management is the most successful. 

ROBERT C. KNAPP 
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Journal of Obstetrics and Gynaecology of the British Empire 


Vol. 64, December, 1957. 
*Seftel, H. C., and Schewitz, L. J.: The Nephrotic Syndrome in Pregnancy, p. 862. 
*McFarlane, C. N., and Truelove, L. H.: Addison’s Disease in Pregnancy, p. 891, 


Seftel and Schewitz: The Nephrotic Syndrome in Pregnancy, p. 862. 


The authors make a plea for the conservative attitude toward and a more hopeful 
prognosis for patients with the nephrotic syndrome in pregnancy. Under careful super- 
vision they favor allowing patients with this disease to proceed to term, 

The report consists of 7 cases, in 3 of which there were maternal complications: 
the first, a fatal pulmonary infarction, the second, a puerperal pelvic infection, the third, 
an antepartum thigh abscess and a postpartum iliofemoral thrombosis. Six normal term 
infants were delivered, 

The principal problem encountered was antepartum edema which subsided after 
delivery. 

In terms of blood urea determinations and concentration tests, no evidence of im- 
pairment of renal function was observed. 

RANDALL BLOOMFIELD 


McFarlane and Truelove: Addison’s Disease in Pregnancy, p. 891. 


The authors report a case of hypoglycemic coma in pregnancy. The patient was at 
30 weeks’ gestation. 

Pitocin induction of labor was performed with the subsequent delivery of a 2 pound, 
7 ounce infant who died on the fifth day. 

The pertinent postmortem findings were prematurity, thinning of the adrenal cortex, 
poor lung expansion, and perforation of the terminal ileum with peritonitis. 

The diagnosis of adrenal cortical insufficiency was made post partum, and the patient 
showed a favorable response to cortisone therapy. 

The essential features of the etiology, diagnosis, and management of Addison’s dis- 
ease are reviewed, 

RANDALL BLOOMFIELD 


Fertility and Sterility 


Vol. 8, November—December, 1957. 
*Rock, J.: Surgery for Female Infertility, p. 513. 


Rock: Surgery for Female Infertility, p. 513. 


In a rather brief essay the author voices his opinions of certain abnormalities for 
which surgery is often done. Interestingly enough, endometriosis occurred in approx- 
imately 30 per cent of his operative cases, although in only one half of these did the 
lesion appear to interfere with adnexal function. In other words, in approximately 15 
per cent of operative cases the author found endometriosis of sufficient extent to account for 
the infertility of the patient. He points out the great value of culdoscopic examination 
in the recognition of both endometriosis and peritubal adhesions. In a discussion of tubal 
factors, mention is made of adhesions within the fimbria itself, allowing both gas and 
aqueous contrast medium to escape into the abdominal cavity. The author emphasizes 
the fact that it is only by laparotomy that discovery of such intrafimbrial adhesions is 
possible. In reference to tubal plastic surgery, he indicates the need for gentleness and 
sharp dissection, and advocates excision of the isthmus for implantation, and the use of 
polyethylene tubing and a perifimbrial polyethylene hood. 


PauL T. TOPKINS 
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Vol. 9, January-February, 1958. 

*Clewe, T. H., and Mastroianni, L., Jr.: Mechanism of Ovum Pickup: I. Functional 
Capacity of Rabbit Oviducts Ligated Near the Fimbria, p. 13. 

*Kupperman, H. 8., Epstein, J. A., Blatt, M. H. G., and Stone, A.: The Diagnostic 
and Therapeutic Use of Intravenous Estrogen in Anovulation, p. 26. 

*Potter, R. G., Jr.: Artificial Insemination by Donors: Analysis of Seven Series, 
p. 37. 

*Horne, Herbert W., Jr.: Anencephaly in Four Consecutive Pregnancies: Report of 
a Case, p. 67. 


Clewe and Mastroianni: Mechanism of Ovum Pickup: I. Functional Capacity of Rabbit 
Oviducts Ligated Near the Fimbria, p. 13. 


In 11 immature rabbits the oviduct on one side was ligated at, or within 5 mm. of, 
the base of the fimbria, while the opposite oviduct served as a control. Seven to 14 days 
after placement of the ligature, ovulation was induced by a series of 3 daily subcutaneous 
injections of pregnant mare serum, followed in 12 hours by intravenous administration 
of equine pituitary gonadotropic substance. The animals were sacrificed 12 to 14 hours 
after the final ovulating injection, that is, 2 to 4 hours after the expected time of ovula- 
tion. The adnexa were removed and examined immediately in saline with a dissecting 
microscope. Ova were flushed from the control side with saline. On the experimental 
side the cul-de-sac formed by the ligature was opened by an incision from the edge of the 
fimbria to the ligature and the contents removed. After treatment with hyaluronidase 
to disperse the cumulus cells, the ova from each side were counted and the number of 
ova recovered was compared with the number of ovulation points on the associated ovary. 
One hundred per cent of the ovulated ova were recovered in 8 of the 11 ligated tubes and 
in 9 of the unligated tubes, indicating that a peristalsis-induced suction mechanism is 
not essential for ovum pickup in the rabbit. In addition, the results demonstrated that 
the function of the fimbria is sufficient to insure pickup of the ova without the aid of a 


strong fluid current through the tubal ostium. 
PauL T. TOPKINS 


Kupperman et al.: Diagnostic and Therapeutic Use of Intravenous Estrogen in Anovula- 
tion, p. 26. 


The authors used estrogens in anovulatory patients whose thyroid and adrenal cortical 
function was normal and whose endometrium showed adequate proliferative phase activity. 
A 20 mg. dose of conjugated equine estrogens was administered intravenously to a group 
of 31 patients with ovulatory failure. The injection was given 14 or more days after the 
onset of either a spontaneous menstrual period or one induced by progesterone. An 
ovulatory response was achieved in 16 patients. In this group there were 13 patients 
with a history of infertility averaging 4.3 years. Six of these became pregnant following 
the use of intravenous estrogen, The authors believe that if two successive doses of 20 
mg. of conjugated estrogens, given at intervals of 2 weeks or more, are not followed by 
ovulation, the patient must be considered as having ovaries with follicle cysts ani a 
thickened tunica, even without evidence of enlargement. Such patients should be sub- 
jected to wedge resection of the ovaries. 

PavuL T. TOPKINS 


Potter: Artificial Insemination by Donors: Analysis of Seven Series, p. 37. 


The author carefully reviewed and analyzed 7 large series of cases of donor in- 
semination published in this country in order to find out the relationship between the re- 
ported pregnancy rate and the procedure utilized by the investigator. Although many facts 
came to light, he realized very quickly that it was an extremely difficult task to make 
comparisons among the various reported series because of their lack of uniformity and 
thoroughness. He noted that each series showed some deficiencies and at the same time 
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certain compensatory aspects. Therefore, the author proposes that any report concerning 
donor insemination should have certain basic items of information, such as the number of 
months of insemination preceding each pregnancy or dropout of the patient, proper de- 
scription of investigative procedures which establish a patient’s fertility, description of 
the number of inseminations in each cycle and, when they are given, description of the 
technique and site of semen deposit, mention of the average age of the semen specimens 
at the time of use, together with how they were handled before being delivered, and the 
duration of the so-called “cooling off” periods between the first office visit and the first 
insemination. In addition, he suggests a description of any special provisions for emo- 
tional tension, as well as supplementary information such as the ages of the patients and 
the incidence of miscarriage. 


T. TOPKINS 


Horne: Anencephaly in Four Consecutive Pregnancies: Report of a Case, p. 67. 


The author presents the case history of a patient who gave birth to anencephalic 
babies in 4 successive pregnancies. The first 3 pregnancies were the result of natural in- 
semination by the patient’s husband, The fourth pregnancy resulted from donor in- 
semination, during the period of which the patient’s husband used contraceptive precau- 
tions. The author points out that this very interesting case definitely places the onus on 
the maternal side as a genetic factor rather than an environmental one attributable to 
intrauterine influences. 


PavuL T. TOPKINS 


Revista Mexicana de Cirugia, Ginecologia y Cancer 
Vol. 25, January, 1957. 


*Morales, J. M., and Cabrera, J. F.: The Uterine Myoma and Its Relation to Sterility, 
p. 7. 


Morales and Cabrera: The Uterine Myoma and Its Relation to Sterility, p. 7. 


The authors reviewed 7,500 cases and found the incidence of uterine myomas to be 
6.7 per cent (504 cases). Of these women with myomas, 27.2 per cent had a history of 
sterility, and, if women over 45 years and single women are eliminated, then the incidence 
of sterility in women with uterine myomas is raised to 42.36 per cent. Seventy-one and 
four-tenths per cent of the women had had no pregnancy in the 8 years preceding the 
diagnosis of myomas. The incidence of abortion is no higher than normal, however. The 
authors point out, therefore, that, while women with myomas have a higher incidence of 
sterility than normal women, perhaps this sterility is due to other concurrent diseases, 
such as inflammatory lesions, endometrial hyperplasia, etc. On the other hand, if a woman 
with myomas becomes pregnant, then she is no more likely to abort than a woman without 


myoma. 


FRANCIS B. O’BRIEN 


Science 
Vol. 126, September, 1957. 


*Arias, I. M., and London, I. M.: Bilirubin Glucuronide Formation in Vitro; Demon- 
stration of a Defect in Gilbert’s Disease, p. 563. 


Arias and London: Bilirubin Glucuronide Formation in Vitro; Demonstration of a Defect 
in Gilbert’s Disease, p. 563. 


Incubation of bilirubin with liver extract, in phosphate buffer at pH 7.4 with mag- 
nesium chloride, ascorbic acid, and albumin, leads to the formation of direct-acting bili- 
tubin. Hydrolysis of direct-acting bilirubin with acid or beta glucuronidase gives 
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indirect-acting bilirubin with the release of 1 mol of glucuronic acid for each mol of direct- 
acting bilirubin converted to the indirect-acting azo pigment. Liver extracts or isolated 
microsomes of patients with congenital hepatic dysfunction (Gilbert’s disease) are 
markedly deficient in promoting the conjugation of bilirubin with glucuronic acid, to give 
direct-acting bilirubin. 

The formation of direct-acting bilirubin in the liver involves an enzyme (transferase) 
found in the microsomes. This enzyme transfers glucuronic acid from uridin-diphosphate- 
glucuronic acid to bilirubin. 

L. C. CHESLEY 


Vol. 127, February, 1958. 
*Woolley, D. W., and Edelman, P. M.: Displacement of Serotonin From Tissues by 
a Specific Antimetabolite, p, 281. 


Woolley and Edelman: Displacement of Serotonin From Tissues by a Specific Anti- 
metabolite, p. 281. 


One-benzyl-2-methyl-5 methoxytryptamine (BAS) is a potent and highly specific 
antimetabolite of serotonin and might, therefore, be expected to displace serotonin from 
tissues. This expectation was confirmed in the following experiment: Platelets were 
isolated from the blood specimens of individual rabbits and the serotonin content found 
to average 2.7 wg per 108 platelets (16.1 wg per milligram of platelet protein). Measure- 
ments in whole, hemolyzed blood averaged 9.4 wg per milliliter of blood. The rabbits were 
then given 15 mg. per kilogram of BAS intraperitoneally for 3 days and blood was taken 
for analysis. The serotonin content was decreased by nearly half. 

Repeated measurements in untreated control rabbits showed little variation from 
day to day. The effect of BAS was slow in onset (none at one hour after the first injec- 
tion). Analysis by a chemical method checked closely with the pharmacologic assay. 


It is suggested that reserpine may exert some of its pharmacologic effects by virtue 
of its antiserotonin property. 
LEON C. CHESLEY 


The Western Journal of Surgery, Obstetrics and Gynecology 


Vol. 65, 1957. 
*Morton, D, G., Moore, J. G., and Chong, N.: Endometrial Lavage as an Aid in the 
Diagnosis of the Endometrium, p, 113. 


Morton, Moore, and Chong: Endometrial Lavage an an Aid in the Diagnosis of the Endo- 
metrium, p. 113. 


The authors present a method for screening patients for possible carcinoma of the 
endometrium. They inject saline through a cannula in the cervical os, and allow the fluid 
to run back into the posterior fornix, where it is sucked up and deposited in a centrifuge 
tube, then stained. In 673 patients, endometrial carcinoma was diagnosed by this method 
in 24 of 26 histologically proved cases. Eleven false suspicious or false positive cases were 
noted. 

RoBerT C. KNAPP 
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Further Light on Diagnosis of Brenner Tumor 
To the Editors: 


In July, 1957, we reported a case of an unusually large Brenner tumor (Am. J. Obst. 
& Gynec. 74: 207, 1957). Since then I have received correspondence from two sources sug- 
gesting that this may be a metastatic ovarian tumor similar to that described by Krukenberg 
or that this may be an adenofibroma. Because of this doubt I requested reconsideration of 
this case by the Registry of Ovarian Tumors of the American Gynecological Society. 

With Dr. J. Donald Woodruff ’s kind permission, I quote from his letter of Jan. 7, 1958: 


‘*The impressions of Dr. Novak and of Dr. Ronald Greene express my opinion most 
completely. Dr. Novak, as you know, felt that this was a Brenner tumor, and Dr. Greene 
felt that it was an adenofibroma with metaplasia. Since there is little doubt at the present 
time that Brenner tumors arise as a metaplastic process from some pre-existing adenomatous 
formation, I feel that either one of these opinions would be quite acceptable, and would be 
essentially the same.’’ 

Inasmuch as this case did not turn out to be as clear-cut as one might desire, I feel 
that this information should be brought to the attention of the readers of this JOURNAL. 


Louis H. AVERBACH, M.D. 
FRANKFORD 
FRANKFORD AVENUE AND WAKELING STREET 
PHILADELPHIA 24, PENNSYLVANIA 
FEB. 27, 1958. 


1373 


Items 


The Society for the Scientific Study of Sex 


This society will hold its first annual meeting on Nov. 8, 1958, at the Barbizon Plaza 
Hotel, New York City. For details write to Robert V. Sherwin, 1 East 42 Street, New 
York 17, New York. 


Inter-Society Cytology Council 


The Annual Scientific Meeting of the Inter-Society Cytology Council will be held at 
the Hotel Statler, New York, New York, Nov. 13, 14, and 15, 1958. 


The Secretary is Paul F. Fletcher, M.D., 634 North Grand Avenue, St. Louis 3, Mo. 


Union professionnelle internationale des gynécologues et obstetriciens 


The Congress of the Union professionnelle internationale des gynécologues et obstetriciens 
will be held in Brussels, Belgium, on July 18 and 19, 1958. 

For further information regarding the Congress, apply to Dr. Geeraert, 311, Avenue 
Louise, Brussels, Belgium. 


Third World Congress on Fertility and Sterility 

The Third World Congress on Fertility and Sterility, sponsored by the International 
Fertility Association, will be held in Amsterdam, Holland, from June 7-13, 1959. 

The general outline of the sections of the program will be: 

1. Female sterility 

2. Male sterility 

3. Basic research and/or animal reproduction 

4. Psycho-sexual problems 

Official languages: English, French, German, Spanish (with simultaneous translation). 


Registration fee: full member $40 (U. 8.), accompanying family-members $15 (U. §.). 
After Jan. 1, 1959, the registration for full members will be $50 (U. 8.). 


For further information and registration apply to Dr. L. I. Swaab, Hon. Secretary, 
Third World Congress on Fertility and Sterility, Sint Agnietenstraat 4, Amsterdam-C. 
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radioactive gold injection for, obturator 
=— paralysis following (Drake), 
recurrent, surgical treatment, after previ- 
ous radiation therapy (Brunschwig 
and Daniel), 925 (Abst.) 
significance of squamous metaplasia in 
relation to (de Alvarez et al.), 945 
team approach to treatment (Wall, Mas- 
trovito, and Earl), 606 
treatment, 875-898 
with full irradiation followed by radical 
pelvic surgery (Stevenson), 888 
of corpus uteri, classification (Blaikley et 
1290 
vaginal metastases from (Rutledge, 
Tan, and Fletcher), 167 
of endometrium, articles on, 1002-1026 
benign metaplasia eee from 
(Momigliano), 
eleven years after adietion for cervical 
epidermoid carcinoma (Pace and 
Barnes), 175 
endometrial lavage in diagnosis (Morton, 
Moore, and Chong), 1372 (Abst.) 
histological paar (Long, Doko, and 
Taylor), 1002 
incidence of endometriosis interna in 120 
cases (Giammalvo and Kaplan), 


161 
relation of ovarian stromal hyperplasia 
(Roddick and Greene), 1015 
epidermoid, of vulva (Green, Uirelder, and 
Meigs), 834, 
cea. relationship to genital cancer 
Day 
of ovary with probable — in endometrial 
cyst (Stern), 2 
pelvis, (Blaikley et 
al.), 
primary in Bartholin’s gland (Sackett), 183 
residual, in surgical specimens after full 
irradiation and radical pelvic sur- 
gery for carcinoma of cervix 
(Stevenson), 893, 894 


Carcinoma—Cont’d 
in situ, of cervix, cytology and colposcopy 
in diagnosis, comparison between 
(Limburg), 1299 
multicentric origin (Bringardner and 
Horava), 1302 
Squamous metaplasia of cervix as pre- 
cursor (de Alvarez et al.), 947 
vaginal and cervical smears in detec- 
~~ as office procedure (Goodwin), 
squamous-cell primary, of uterine corpus 
Jernstrom, and Bowers), 
1 


uteri et ovarii, proposed _ classification 
(Blaikley et al.), 1287 
of uterus, classification and clinical staging 
(Blaikley et al.), 1286 
vaginae et cervicis, proposed classification 
(Blaikley et al.), 1286 
of vulva, 834-864 (see also Vulva) 
Cardiac complications as cause of maternal 
death (Dalziel), 992 
disease, axillary compression by breast in 
evaluation (Little), 766 
Cardiovascular abnormalities in Marfan’s syn- 
drome (Novell, Asher, and Ley), 
802 
Case reports, 200-218 
Castor oil in induction of labor (Nabors), 36 
Castrate, prepubertal female, twenty-year 
follow-up (Baron), 135 
Castrates, surgical, androgenic substances 
tested on vaginal epithelium (Wied, 
del Sol, and Dargan), 289 
progestational substances tested on vagi- 
nal epithelium (Wied, del Sol, and 
Dargan), 98 
Cerebral hemorrhage in patient with eclamp- 
sia (Ehrlich, Tyndall, and 
Schwarz), 1189 
Cerebrospinal fluid of adult, protein structure 
(McKay, Richardson, and Hertig), 
704 
Cervical epidermoid carcinoma, radiation for, 
endometrial adenocarcinoma after 
(Pace and Barnes), 175 
neoplasia, team approach (Wall, Mastrovito, 
and Earl), 606 
PH in normal women and in patients with 
vaginitis (Hunter and Long), 872 
stump, carcinoma (Creadick), 565 
incidence and results of treatment at 
University of 3erlin, 19388-1950 
(Kraussold), 465 (Abst.) 
tissues, action of relaxin on (McGaughey, 
Corey, and Thornton), 23 
and vaginal smear techniques as office pro- 
cedure (Goodwin), 970 
Cervix, carcinoma (see Carcinoma of cervix) 
changes preceding premature delivery 
(Stephens), 1255 
condylomata acuminata of (Woodruff and 
Peterson), 1354 
cone biopsy, study of 80 cases (Boyd), 983 
excision biopsy (Corbit), 909 
incompetent, surgical closure during preg- 
nancy (Barter et al.), 5 
papillary a (Woodruff and Peterson), 


polypoid lesions (Woodruff and Peterson), 


secretory function: studies with radioiso- 
topes (von Kaulla et al.), 922 


“shave” biopsy (Rosenfeld, Schwarz, and 
Steckel), 4 
uterine, long-range studies of biologic be- 
havior (de Alvarez et al.), 945 
Cesarean section, articles on, 376-406 
as compulsory, to avoid dangers of muti- 
lations of normal route deliveries 
(Arriagada), 227 (Abst.) 
and perinatal mortality, current aspects 
(Hall, Kohl, and Schechter), 387 
factors influencing (Hess), 376 
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section—Cont’d 
hysterectomy for sterilization fol- 
lowing (Hallatt and Hirsch), 396 
vaginal delivery following (Jesurun and 
Simpson), 401 
Chest lesions in Boeck’s sarcoid, response to 
pregnancy (Reisfield), 797 
Childbirth, active participation in (Kartchner), 


Cesarean 
total 


124: 
inhalation anesthesia in (Seward), 1153 (B. 
rev. ) 
Children born to women with thyroid disease 
(Man, Shaver, and Cooke), 728 
Chlorothiazide, evaluation in toxemias of preg- 
nancy (Finnerty, Buchholz, and 
Tuckman), 1368 (Abst.) 
Chlorpromazine, action on uterine contractility 
and arterial pressure in pregnant 
women (Caldeyro-Barcia et al.), 
1088 
influence on labor (Nold and Huber), 927 
bst. ) 
Chorioadenoma destruens, chorionepithelioma, 
and hydatid mole (Rodriguez-Sori- 
; ano et al.), 692 (Abst.) 
Chorioamnionitis (Benirschke and Raphael), 
200 
Choriocarcinoma, localization of homologous 
plasma proteins in, by fluorescent 
antibody (Bardawil, Toy, and Her- 
tig), 713 
metast: os Methotrexate therapy (Holland), 


(Smalbraak), 686 (B. rev.) 
hydatid mole, and chorioadenoma destruens 
( Rodriguez-Soriano al}, 682 
(Abst. ) 
frequency of various anatomic sites 
metastasis (Acosta-Sison), 
9 
fluid, protein structure, study by 
paper electrophoresis (McKay, Rich- 
ardson, and Hertig), 699 
Chromosomal sex, blood smear method in 
study (Briggs and Martinez Man- 
autou), 693 (Correspondence ) 
Chromosomes, sex, and human sexual develop- 
ment (Danon and Sachs), 226 
(Abst. ) 
Chronic leukemia, granulocytic, effect on preg- 
nancy (Sheehy), 788 
eord, disposable, to identify newborn 
(Jacobs), 425 
Clinical use of radioisotopes (Beirwaltes, John- 
son, and Solari), 220 (B. rev.) 
Coccidioidomycosis, maternal, fatal (Harri- 
son), 813 
Cold pressor test to differentiate pre-eclampsia 
from hypertensive disease (Chesley 
and Valenti), 1166, 1168 


relative 


Chorionic 


Clamp, 


Colitis, ulcerative (Bacon), 1153 (B. rev.) 
Collagen lesions of placenta in spontaneous 


abortion (Gray, 
Rowse), 43 
Colpectomy, total, in treatment of irreducible 
uterine procidentia (Svesko), 213 
Colpocytogram and_ cornification index in 
reading of vaginal smear (Arronet 
and Turnbull), 922 (Abst.) 
Colposcopy, cytology and, comparison between, 
in diagnosis of early cervical car- 
cinoma (Limburg), 1298 
use in screening for carcinoma of cervix 
(Navratil et al.), 1292 
results and experience with positive findings 
(Krueger), 924 (Abst.) 
Complications of pregnancy, 1267-1285 
Condylomata acuminata of cervix (Woodruff 
and Peterson), 1354 
biopsy of cervix, study of 80 
(Boyd), 983 
Contractility, uterine, action of chlorpromazine 
on, in pregnant women (Caldeyro- 
Barcia et al.), 1088 
Cord bander (Lancaster), 428 
clamp, disposable, to identify newborn (Ja- 
cobs), 425 
umbilical, prolapse (Biskind), 1111 


Tupper, and 


Cone cases 


1385 


Cornification index, colpocytogram and, in 
reading vaginal smears in normal 
menstrual cycle (Arronet and Turn- 


bull), 922 (Abst.) 

Corpus uteri, adenocarcinoma, vaginal metas- 
tases from (Ruticdge, Tan, and 
Fletcher), 167 

uterine, primary squamous-cell carcinoma 
Jernstrom, and Bowers), 
019 


of uterus, vasculature 1367 
Abst. ) 

Correspondence, 228, 929, 1162, 137: 

Corticotrophin, effect on urinary excretion of 
pregnanediol and _ pregnanetriol 
(Nabarro and Moxham), 923 
(Abst. ) 

Cortisone and ACTH in prophylaxis of eryth- 
roblastosis fetalis (Preisler), 464 
(Abst. ) 

Creatinine clearance in normal pregnancy (de 
Alvarez), 931, 937 

Cretin, normal pregnancy occurring in (Visin- 
tine), 821 

Crural nerve, anterior, injury after pelvic sur- 
gery (Winkelman), 1063 

Culdocentesis at Jackson Memorial Hospital 
rea Holford, and Ferguson), 
9 

Culture and endometrial biopsy, relative value 
in diagnosis of genital tuberculosis 
(Halbrecht), 899 

Curettage, limitations, as diagnostic procedure 
in hydatidiform mole (Logan and 
Motyloff), 1148 


(Lundgren), 


Cyst, endometrial adenocarcinoma of ovary 
with probable origin in (Stern), 
282 

Cystectomy, Bartholin: paraffin technique 


Ruch and Clayton), 1055 
follicle, of ovary, sexual precocity due 
to (Tweedie), 965 
retroperitoneal, complication of pelvic lym- 
phadenectomies (Gray, Plentl, and 
Taylor), 1059 
Cytologic(al) response of surgical castrates to 


Cysts, 


progestational and estrogenic 
agents (Wied, del Sol, and Dar- 
gan), 99 

study of dyskaryosis (symposium), 1366 
Abst.) 

tests of activity of androgenic substances 


(Wied, del Sol, and Dargan), 291 
Cytology and colposcopy in diagnosis of early 
cervical carcinoma, comparison be- 
tween (Limburg), 1298 
use in screening for carcinoma of cervix 
(Navratil et al.), 1292 
in diagnosis of gy necological eancer (Good- 
win), 972 
as indication for cone biopsy (Boyd), 986 
of squamous metaplasia (de Alvarez), 950 


D 


Dactil, use in preventing premature 
(Stephens), 1256 

Dead fetus syndrome, cause of hypofibrinogen- 
emia (Stouffer and Ashworth), 407 


labor 


Death, maternal, studies, evaluation (Dalziel), 

Decidua, production by progestins, in treat- 
ment of endometriosis (Kistner), 
264 


Delalutin, use in treatment of endometriosis 

(Kistner), 265 

n, use in treatment of endometriosis 

(Kistner), 267 

method, of large infants (Gollin, El- 

lis, and Evans), 748 

premature, prevention (Stephens), 1255 

type, in relation to massive obstetrical hem- 
orrhage (Paxson et al.), 623 

vaginal, following cesarean section (Jesurun 

and Simpson), 401 

intravenous, in labor (Harris et al.), 


Delestroge 


Delivery, 


Demerol, 


and Nisentil as obstetric analgesic agents 
(Gillam et al.), 1105 
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Diabetes mellitus of mother, relationship to 

large infants (Gollin, Ellis, and 

Ievans), 745 

relationship to epidermoid carcinoma of 
vulva (Green, Ulfelder, and Meigs), 


838 

Diagnostic aids, 899-919 

Diamox, use with chlorothiazide (Diuril), in 
toxemias of pregnancy (Finnerty, 
Buchholz, and Tuckman), 1368 
(Abst. ) 

in controlling fluid retention in pregnancy 
(Flowers), 1180 

Dibuline, use in preventing premature delivery 
(Stephens), 1257 

Dictionary, Stedman’s medical, nineteenth edi- 
— and Taylor), 1156 (B. 
rev. 

William J.—In Memoriam (Tay- 
or), 

Diet, low-sodium, use with Diamox to control 
fluid retention in pregnancy 
(Flowers), 1183 

Dihydrocodeine bitartrate in normal parturi- 
tion, preliminary clinical evaluation 
(Myers), 1096 

Dissecting aneurysm, Marfan’s syndrome as 

cause (Novell, Asher, and Lev), 809 

carbonic anhydrase inhibitor as 

(Flowers), 1180 

evaluation in toxemias of pregnancy 

(Finnerty, Buchholz, and Tuck- 
man), 1368 (Abst.) 

Diverticulum of uterus in pregnancy, etiology 
(Pierce), 1279 

DNA sperm content, abnormal, as_ possible 
cause of unexplained human infer- 
tility (Weir and Leuchtenberger), 
689 (Abst.) 

Doctor-patient relationships in 
(Donovan), 79 

in pregnancy (Donovan), 76 

Dramamine, intravenous, shortening of labor 
and potentiation of analgesia with 
(Rotter, Whitaker, and Yared), 1101 

Drug addiction among pregnant women anid 
babies (Krause et 
al.), 75 

Dyskaryosis, symposium on, 1366 (Abst.) 

Dysmenorrhea, primary, relation of uterine 
isthmus to (Youssef), 1328 


Diuretic, 


Diuril, 


zynecology 


E 


acute suppression of urine and 
liver failure accompanying (Sal- 
toun and Kinn), 226 (Abst.) 
cerebral hemorrhage in patient with (Ehr- 
lich, Tyndall, and Schwarz), 1189 
and placenta previa, contradiction in clinical 
pictures depending upon placental 
site (Bieniarz), 444 
protoveratrine in treatment (Winkler and 
Cangello), 439 
residual organic damage following (Déder- 
lein and Schmidt), 464 (Abst.) 
Ectopic gestations, operations on both tubes 
for, intrauterine pregnancy after 
(Galsterer), 1131 
pregnancy, ovarian, and endometriosis (Dur- 
burg and Grimes), 285 
value of culdocentesis in management 
(Crews, Holford, and Ferguson), 


Eclampsia, 


918 
endometrial stromal, and _ cyclical 
of electrolytes (Johnson), 
in pregnancy, effect of Diamox on 
(Flowers), 1183 
Eden and Holland’s Manual of Obstetrics 
(Brews), 1365 (B. rev.) 
Appointment of new editors (Tay- 
or), 457 
Distribution of manuscripts among editors 
Taylor, Brewer, and Barnes), 684 
Editors, new, appointment (Taylor), 457 
(Editorial) 
Education of obstetrician, 


Edema, 


Editorial, 


gynecologist, and 
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INDEX 


endocrinologist, continuation of 
basic sciences in (Carter), 467 
Elective induction of labor, hazards, (Keettel, 
Randall, and Donnelly), 496 
Electric potential differences, abdominovagi- 
nal, with reference to ovulatory 
phase of menstrual cycle (Parsons, 
MacMillan, and Whittaker), 121 
activity of pregnant uterus not 
in labor (Larks, Mackay, and Mor- 


Electrical 


ton), 1079 

of uterus in late pregnancy and in labor, 
comparison (Larks, Mackay, and 
Morton), 1085 


Klectrohysterogram, wave forms in pregnancy 
and labor (Larks and Dasgupta), 

069 
Electrolytes, cyclical changes in endometrial 
tissue (Johnson), 240 
evaluation of fetal 


[Electronic heart rate 


(Hon), 1215 
Ilectrophoresis, paper, study of protein 


structure of mole, amniotic, and 
chorionic fluids by (McKay, Rich- 


ardson, and Hertig), 699 

Emboli, pulmonary, as cause of maternal 
death (Dalziel), 992 

Imotional reactions during labor (Kartch- 
ner), 1247 

Emphysema, subcutaneous, pregnancy com- 


plicated by (Abrams), 697 
spondence ) 
disorders, pregnanediol 
in children with 
Gemzell), 690 (Abst.) 
studies in abortion, importance (Goldzieher 
and Benigno), 1205 
Endocrines, articles on, 289-309 
Endocrinologist, continuation of basic sciences 
in education (Carter), 467 
Endocrinology, biochemical contributions 
(Dodds), 221 (B. rev.) 
of borderline adrenogenital syndrome (Gold 


(Corre- 
Endocrine excretion 
(Bergstrand and 


and Frank), 1034 
clinical, introduction (Mason), 685 (RT. 
rev. ) 

Isndometria, nucleoli and nucleolar ribonu- 
eleic acid in nonmalignant and 
malignant (Long, Doko, and Tay- 
lor), 1002 


endometrial adenocarcinoma after pelvic radi- 
ation for cervical epidermoid car- 
cinoma (Pace and Barnes), 175 
culture and, relative value in diag- 
nosis of genital tuberculosis (Hal- 
brecht), 899 
changes, postmenopausal, nonmalignant, re- 
lation to ovarian morphology (Rod- 
dick and Greene), 235 
cyst, adenocarcinoma of ovary with prob:- 
ble origin in (Stern), 282 
lavage in diagnosis of carcinoma of endome- 
trium (Morton, Moore, and Chong), 
1372 (Abst.) 
cyclical changes of 
(Johnson), 240 
tuberculosis (Haines), 472 
Endometriosis, articles on, 258-288 
inguinal, _report of 2 cases (Niswander), 


biopsy, 


tissue, electrolytes in 


incidence in 120 cases of carcinoma 
of endometrium (Giammalvo and 
Kaplan), 161 
adenocarcinoma 
probable origin in 
and (Durburg 


interna, 


of ovary with 
(Stern), 282 
and Grimes), 


ovarian, 


resulting from surgical implantation 
naky and Scott), 1162 
spondence ) 
stromal, study (Stearns), 663 
and uterine adenomyosis, concurrent and 
(Hunter and Lattig), 


(Kar- 
(Corre- 


use of progestins in treatment (IKist- 
ner), 264 
Endometrium, adenocarcinoma, vaginal metas- 
tases from (Rutledge, Tan, and 
Fletcher), 167 
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Endometrium—Cont’d 
articles on, 235-257 
carcinoma of (see Carcinoma of endome- 
trium ) 
experimental metaplasia (Momigliano), 249 
response to progestational agents in sur- 
gical castrates (Wied, del Sol, and 
Dargan), 109 
Enovid, use in fertility control (Pincus et al.), 
33: 
in treatment of endometriosis (Kistner), 
265 
Eosinophils, circulating, 
perium (Marcus et al.), 
Epidermoid carcinoma, cervical, endometrial 
adenocarcinoma after pelvic radia- 
tion for (Pace and Barnes), 175 
of vulva (Green, Ulfelder, and Meigs), 
834, 848 
Epithelium, vaginal, of surgical 
androgenic substances 
(Wied, del Sol, and Dargan), 289 
progestational substances tested on 
(Wied, del Sol, and Dargan), 98 
Erythroblastosis, ABO (Pierce, Rigor, and 
Luken), 365 
bilateral theca lutein cysts of ovary in case 
(Lermer, Villanueva, and Tann- 
hauser), 203 
and blood group incompatibility, articles on, 
348-375 
fetalis ( Allen and Diamond), 1154 (B. rev.) 
cortisone and ACTH prophylaxis 
(Preisler), 464 (Abst.) 
diagnosis and treatment (Pierce, Rigor, 
and Luken), 357 
mothers of infants with, outlook for future 
pregnancies (Potter), 349 
Rh, treatment (Pierce, Rigor, and Luken), 
365 
Esophageal atresia, hydramnios as early sign 
of (Scott and Wilson), 691 (Abst.) 
Estinyl, use in treatment of endometriosis 
(Kistner), 267 
influence on plasma amino nitrogen 
in pregnancy and puerperium (Burt, 
Donnelly, and Kimel), 1197 
intravenous, use in anovulation (Kupper- 
man et al.), 1370 (Abst.) 
stimulation, correlation with ovarian stro- 
mal hyperplasia (Roddick and 
Greene), 235 
intravenous administration to in- 
duce ovulation (Kupperman et al.), 


in labor and puer- 


castrates, 
tested on 


Estrogen, 


Estrogens, 


304 
Ethiodol, hysterosalpingography with 
berg), 14: 
Ethyl-nor-testosterone, effect on disturbances 
of menstrual cycle (Waschke), 927 
(Abst. ) 
Ethylene-nor-testosterone, 
ances’ of 


(Stein- 


effect on disturb- 

menstrual cycle 
(Waschke), 927 (Abst.) 

Exchange transfusion, serum bilirubin levels 
as indicators for (Pierce, Rigor, 
and Luken), 360 

Excision biopsy of cervix (Corbit), 909 

Exploration, manual, of postpartum uterus 

(Mozley), 1126 

vacuum, obstetrical instrument 

(Malmstrom), 1366 (Abst.) 

Extragenital tumors, second primary (Day), 
980 


Iixtractor, 


Fallopian tube, primary sarcoma (Abrams, 
Kazal, and Hobbs), 180 
tuberculous lesions (Haines), 474 


tubes, operations on both, for successive 
ectopic gestations, intrauterine 
pregnancy after (Galsterer), 1131 

Femoral nerve complications after pelvic 


surgery (Winkelman), 1063 
Fertility control with oral medication (Pincus 
et al.), 1333 
in cretins (Visintine), 823 
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Fertility—Cont’d 
effects of synthetic progesterone-like ster- 
oids on (Garcia and Rock), 95 
investigation by fructolysis index of 
sperm cells (Vaishwanar), 142 
studies on (Harrison), 1363 (B. rev.) 
Fetal asphyxia, comparison of alphaprodine 
hydrochloride and meperidine hy- 
drochloride analgesia in association 
with (Gillam et al.), 1108 
depression following administration of dihy- 
drocodeine in labor, incidence and 
degree (Myers), 1097 
distress related to uterine blood flow 
(Wright et al.), 
heart re electronic evaluation (Hon), 
2 
hemorrhage in vasa previa (Blake), 1117 
membranes, microscopic anatomy (Danforth 
and Hull), 536 
placenta and, articles on, 699-727 


male, 


mortality among Negroes (Calkins and 
Pearce), 584 
of oversized infants (Gollin, Ellis, and 


Evans), 749 
and neonatal deaths, accuracy of reported 
causes (Frazier, Nesbitt, and Pen- 
tecost), 1161 (Abst.) 
histology, — (Valdes Dapena), 685 (B. 
rev. 
physiology in labor, 1215-1243 


prognosis in heroin addiction (Krause et 
al.), 755 

respiration during second stage of labor 
(Snyder), 1231 

serum and embryonic fluids, concentration 
of proteins (McKay, Richardson, 
and Hertig), 704 

Fetopelvic grading of breech presentations 


(Kaltreider), 224 (Abst.) 
Fetoscope attachment, new (Perell), 430 
Fetus, dead, cause of hypofibrinogenemia 
(Stouffer and Ashworth), 407 
and newborn, articles on, 728-761 
oversized, problem (Gollin, Ellis, and 
Evans), 742 
oxygen saturation in umbilical 
normal and prolonged pregnancy 
(Rooth and Sjostedt), 920 (Abst.) 
Fibrinogen, blood, bank, experience with (Pax- 
son et al.), 618 
Fibrinogenopenia, fibrinolytic (Lewis et al.), 


vessels, in 


18 
study, with blood fibrinogen bank (Paxson 
et al.), 618 
Fibrinolytic fibrinogenopenia (Lewis et al.), 
418 


Fibromyomas, uterine, spontaneous motility 
and responses to pharmacological 
stimuli (Ingelman-Sundberg et al.), 
920 (Abst.) 

Fibrosis of appendix, result of impaired cir- 
= of end artery (Hallatt), 
1046 

Filtration fraction pregnancy (de 

Alvarez), 
rate, glomerular, pregnancy (de 
Alvarez), 931, 5 


Fistulas, urinary, seen in Department of 
Gynecology, University of Berlin, 
1941-1955 (Bakowski), 464 
( Abst. ) 

Flora, microbiological, of vagina (Hunter and 


Long), 865 

Fluorescent antibody, localization of homol- 
ogous plasma proteins in placenta 
a (Bardawil, Toy, and Hertig), 
70 

Folic acid and vitamin Bi in ee study 
of roles (Erdberg et al.), 

Follicle cysts of ovary, sexual precocity due 
to (Tweedie), 965 

Foundation prize of American Association of 
Obstetricians and Gynecologists, 
466 (Item) 

Fructolysis of human spermatozoa in semen 
(Vaishwanar), 139 
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G 


Gastrectomy, total, term gestation following 
(Pisani), 1368 (Abst.) 

Gaucher’s disease complicating pregnancy 
(Radman), 1267 

Generation, human (Meyer), 219 (B. rev.) 

Genital ay adenomatoid tumors (Teel), 


benign tumors, 1347-1362 
female, metastasis to—4 rare cases 
(Lewin), 465 (Abst.) 
tuberculosis, age incidence (Haines), 473 
relative value of culture and endometrial 
biopsy in diagnosis (Halbrecht), 
89 


9 

Gestation, normal and toxic, placental trans- 

fer in (McGaughey et al.), 482 
term, following total gastrectomy (Pisani), 
1368 (Abst.) 

Gestations, ectopic, operations on both tubes 
for, intrauterine pregnancy after 
(Galsterer), 1131 

Gilbert’s disease, deficiency in bilirubin glu- 
curonide formation in (Arias and 
London), 1372 (Abst.) 

Giuacol-glycerine-ether, placental permea- 
bility to (Beck and Huber), 463 
(Abst. ) 

Gland, Bartholin’s, carcinoma primary in 
(Sackett), 183 

Glands of . types (Chung and Greene), 


Globulin, localization in placenta by fluores- 
cent antibody (Bardawil, Toy, and 
Hertig), 716 

Glomerular filtration rate in normal pregnancy 
(de Alvarez), 931, 935 

Glomerulotubular mechanisms, renal, during 
pregnancy (de Alvarez), 


3 
Glycogen, epithelial, survival of Trichomonas 
vaginalis without (Feo), 322 
Gold, radioactive colloidal (Au), treatment 
of malignant effusions with (Seal 
et al.), 1027 
apse nerve paralysis from (Drake), 


Gonadotropin, pituitary, activity after gyne- 
cological operations (Nyiri, Lampe, 
and Zsolnai), 928 (Abst.) 

Gonads, agenesis (Lapin, Tafeen, and Freed- 
man), 132 

Grand multiparity, study (Nelson and Sand- 
meyer), 1262 

Granular-cell myoblastoma of vulva (Winkel- 
stein and Friedman), 325 

Granulocytic leukemia, chronic, effect of preg- 
nancy on (Sheehy), 788 

Gynecologic(al) bleeding (Baumgartner and 
Typl), 463 (Abst.) 

considerations in malignant lymphomas 
(Hahn), 673 

operations, pituitary gonadotropin activity 
after (Nyiri, Lampe, and Zsolnai), 
928 (Abst.) 

pathology, obstetric and (Novak and No- 
vak), 1155 (B. rev.) 

therapy (Bickers), 219 (B. rev.) 

Gynecologist, continuation of basic sciences in 
education (Carter), 467 

Gynecology, articles on, 82-199, 235-347, 834- 
919, 1002-1068, 1286-1362 

case reports, 210-218 
obstetrics and (Moracci), 1154 (B. rev.) 
psychosomatic aspects (Donovan), 72 
pain in (Usandizaga, Vernet, and 
Molinero), 685 (B. rev.) 
second primary malignant tumor in (Day), 


textbook (Masani), 221 (B. rev.) 


H 


Heart disease, axillary compression by breast 
in evaluation (Little), 766 
in pregnancy, physiology and manage- 
ment (Burwell and Metcalfe), 1364 
(B. rev.) 


Heart disease—Cont’d 
rheumatic, in pregnant women, special 
problem (Burwell), 1368 (Abst.) 
rate, fetal, electronic evaluation (Hon), 1215 
Hemoglobin S, relation to sickle-cell trait and 
sickle-cell anemia (Brown and 
Ober), 774 
values, comparison with folic acid and 
vitamin Bw levels of serum and 
urine in pregnancy (Erdberg et 
al.), 769 
Hemolytic anemia, chronic familial (microdre- 
panocytic disease) in pregnancy 
(Brown and Ober), 773 
disease of newborn, clinical experience with 
(Boggs), 1160 (Abst.) 
pathogenesis (Martius), 221 (B. rev.) 
probably due to combined action of 
’ anti-A and anti-S (Chown, Lewis, 
and Best), 1159 (Abst.) 
Hemorrhage as cause of cesarean. section 
(Hess), 382 
of maternal death (Dalziel), 990 
cerebral, in patient with eclampsia (Ehrlich, 
Tyndall, and Schwarz), 1189 
fetal, in vasa previa (Blake), 1117 
patho-mechanism  (Bieniarz), 


use of fibrinogen in (Paxson et al.), 618 
postpartum, manual exploration of uterus 
as prevention (Mozley), 1126 
present status in private hospital (Hof- 
meister and Sauer), 1120 
suprarenal and ovarian venous, pregnancy 
complicated by (Diddle, O’Connor, 
and Platt), 207 
Hepatitis, incidence in patients who received 
fibrinogen for hemorrhage (Paxson 
et al.), 624 
Hereditary factors in oversize of fetus (Gollin, 
Ellis, and Evans), 743 
Heredity, effects of ionizing x-rays on (Par- 
lee), 330 
Heroin addiction among pregnant women anid 
their newborn babies (Krause et 
al.), 754 
vulva (Chung and Greene), 


Histological grading of endometrial adeno- 
carcinoma (Long, Doko, and Tay- 
lor), 1003 
Histology, fetal and neonatal, atlas (Valdes 
Dapena), 685 (B. rev.) 
Hogben pregnancy test, use of female Xeno- 
pus laevis in (Hobson), 825 
Homologous plasma proteins, localization in 
Placenta by fluorescent antibody 
(Bardawil, Toy, and Hertig), 708 
Hormone, antidiuretic, circulating, relationship 
to toxemia (McCreary), 1174 
factors in regulation of plasma amino nitro- 
gen in pregnancy (Burt, Donnelly, 
and Kimel), 1197 
uterine, experimental evidence for (Tenney, 
Parker, and Robbins), 656 
Hospital care of premature infants, evaluation 
of standards (Rider et al.), 116) 
(Abst. ) 
size, relation to perinatal mortality rate 
(Vant), 998 
Human generation (Meyer), 219 (B. rev.) 
Hyaline membrane, pulmonary, origin 
(Snyder), 1231 
Hydatid mole, chorioadenoma destruens, and 
chorionepithelioma (Rodriguez-Sori- 
ano et al.), 692 (Abst.) 
Hydatidiform mole, 1134-1152 
(Logan and Motyloff), 1134 
(Smalbraak), 686 (B. rev.) 
fluid, protein structure, study by paper 
electrophoresis (McKay, Richard- 
son, and Hertig), 699 
localization of homologous plasma pro- 
teins in, by fluorescent antibody 
(Bardawil, Toy, and Hertig), 712 


| | 
| 
| 
| 
] 
| 
] 
7 I 
I 
| 
| 
| 
| 
| 
| E 
Ih 
Ih 
Ir 
} Tr 
Ir 
Ir 
In 
976 Ir 
In 
In 
| In 


SUBJECT INDEX 


Hydatidiform mole—Cont’d 
of placenta, follow-up on infant born with 
(Bowles), 696 (Correspondence) 
and theca lutein cysts of ovary (Lermer, 
Villanueva, and Tannhauser), 203 


Hydramnios as early sign of esophageal 
atresia (Scott and Wilson), 691 
(Abst. ) 


Hydrocortisone, local, in therapy of vaginal 
and vulval pruritus (Finkler), 319 

Hyperplasia, ovarian stromal, and estrogen 
stimulation (Roddick and Greene), 
235 


relation to endometrial carcinoma (Rod- 
dick and Greene), 1015 
Hypertensive disease, pre-eclampsia and, 
evaluation of tests to differentiate 
(Chesley and Valenti), 1165 
Hypertension in pregnancy, effect of Diamox 
on (Flowers), 183 
relationship to epidermoid carcinoma of 
= (Green, Ulfelder, and Meigs), 
40 
effect of axillary compression in 
pregnancy (Little), 762 
Hypofibrinogenemia, articles on, 407-422 
and placenta (Stouffer and Ashworth), 407 
a and pregnancy (Visintine), 


venous, 


Hysterectomy, abdominal, femoral nerve in- 
jury following (Winkelman), 1063 

total (Musgrove), 220 (B. rev.) 
— used in 1,000 cases (Gray), 


psychologicei stress (Donovan), 78 
radical, analysis of 105 cases at Free Hos- 
pital for Women (Kistner and Dun- 
can), 925 (Abst.) 
total, for sterilization following cesarean sec- 
tion (Hallatt and Hirsch), 396 
interposition of uterine ligaments 
following, for urinary stress incon- 
tinence (Kasdon), 1048 
Hysterography, direct, for study of uterine 
isthmus (Youssef), 1307, 1326 
Hysterosalpingography with Ethiodol (Stein- 
berg), 144 


vaginal, 


I 


Immunohematologic tests in obstetrics, clinical 
value (Stern), 369 

In eS William J. Dieckmann (Tay- 
or), 

Incompetent cervix, surgical closure during 
pregnancy (Barter et al.), 511 


Incontinence, urinary stress, interposition of 
uterine ligaments for, following 
hysterectomy (Kasdon), 

48 


vesicourethral suspension for (Counsel- 
ler and Symmonds), 525 
Induction of labor, castor oil in (Nabors), 36 
elective (Sotto and Wildhack), 28 
hazards (Keettel, Randall, and Don- 
nelly), 496 
Infection, Candida albicans, of amniotic sac 
(Benirschke and Raphael), 200 
Infertility, articles on, 139-148 
female, surgery for (Rock), 1369 (Abst. ) 
low sperm DNA as possible cause (Weir 
and Lauchtenberger), 689 (Abst.) 
Inguinal endometriosis, report of 2 cases (Nis- 
wander), 279 


Inhibitor, carbonic anhydrase, as_ diuretic 
(Flowers), 1180 
Insemination, artificial, by donors (Potter), 


1370 (Abst.) 
in human (Schellen), 1153 (B. rev.) 
International classification of stages of car- 
cinoma of uterine cervix (Blaikley 
et al.), 1288 
International Federation of Gynaecology and 
second world congress, 


Obstetrics, 
698 (Item) 

International Fertility Association, third world 
congress, 1374 (Item) 


1389 


Inter-Society Cytology Council, 1374 (Item) 
Intervillous space, transabdominal aspiration 
from (McGaughey et al.), 484 
Inversion of entire appendix as incidental pro- 
cedure (Hallatt), 1043 
protein-bound, level in pregnancy, 
effect of triiodothyronine on (Wer- 
ner), 1193 
radioactive, effects on maternal and fetal 
thyroid function during pregnancy 
(Kern, Harvey, and Starr), 924 
(Abst. ) 
test of thyroid function in normal preg- 
nancy with (Maretti and Carvalho), 


Todine, 


461 (Abst.) 
Iron, intramuscular, therapy in pregnancy 
(Schwartz, Greenwald, and Tend- 
ler), 829 
Irradiation (see also Radiation, Radium, and 
X-ray) 
full, followed by radical pelvic surgery, 


treatment of carcinoma of cervix 
by (Stevenson), 888 
prophylactic, of vagina, in adenocarcinoma 
of endometrium (Rutledge, Tan, 
and Fletcher), 168 
Isthmography, modified technique of hystero- 
salpingography (Youssef), 1307, 
1321 
Tsthmus of uterus, sphincter mechanism, ra- 
diographic study (Youssef), 1305, 
1320 


Items, 229, 466, 698, 930, 1164, 1374 


J 


Jaundice in pregnancy (Enrile et 


(Abst. ) 


al.), 923 


K 


17-Ketosteroids, urinary excretion, in border- 
line adrenogenital syndrome (Gold 
and Frank), 1035, 1038 : 

Kidney biopsy in multiparous patients with 
vascular renal disease in pregnancy 
(Dieckmann, McCartney, and Har- 
rod), 634 


L 


action of chlorpromazine on progress 
(Caldeyro-Barcia et al.), 1094 

in American Negro (Calkins and Pearce), 

analgesia, articles on, 1096-1110 

circulating eosinophils in (Marcus et al.), 11 

complications, 1111-1119 

electrical activity of pregnant uterus not 
in (Larks, Mackay, and Morton), 
1079 

electronic evaluation of fetal heart rate dur- 
ing (Hon), 1215 f 

emotional reactions during (Kartchner), 
124 


247 
fetal physiology in, 1215-1243 
respiration during second stage (Snyder), 
1231 


Labor, 


23 
induction, castor oil in (Nabors), 36 


lective (Soto and Wildhack), 28 
“hasarde (Keettel, Randall, and Don- 
nelly), 496 
influence of chlorpromazine on (Nold and 

Huber), 927 (Abst.) 


in larger domestic animals (Best), 959 

and late pregnancy, electrical activity of 
uterus in, comparison (Larks, 
Mackay, and Morton), 1085 ' 

length, with oversized infants (Gollin, Ellis, 
and Evans), 747 

management, 1244-1261 

in patients with fibrinogenopenia (Paxson 


et al. 22 : 
physiology and clinical conduct, articles on, 
3 
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Labor—Cont’d 
shortening, with intravenous Dramamine 
Whitaker, and Yared), 
1 
uterine blood flow during (Wright et al.), 3 
wave forms of electrohysterogram in (Larks 
and Dasgupta), 1069 
Laboratory applications in clinical pediatrics 
Wolman), 1156 (B. rev.) 
Lavage, endometrial, in diagnosis of car- 
cinoma of endometrium (Morton, 
Moore, and Chong), 1372 (Abst.) 
Legal obstetrics (Naujoks), 686 (B. rev.) 
Leiomyosarcoma of uterus (Corscaden and 
Singh), 149 
Leukemia, acute, and pregnancy (Mulla), 1283 
granulocytic, chronic, effect of pregnancy 
on (Sheehy), 788 
Leukoplakia, relationship to epidermoid car- 
cinoma of vulva (Green, Ulfelder, 
and Meigs), 841 
Ligaments, uterine, interposition, for urinary 
stress incontinence, following vagi- 
nal hysterectomy (Kasdon), 1048 
Listeriosis, neonatal death due to (Luttor), 
759 


io 

Liver, failure, acute suppression of urine and, 
accompanying eclampsia (Saltoun 
and Kinn), 226 (Abst.) 

Lobotomy, prefrontal, and severe pre-eclamp- 
sia (Turner), 454 

Lupus erythematosus factor, placental trans- 
mission (Berlyne, Short, and 
Vickers), 226 (Abst.) 

and toxemia of pregnancy (Ward and 

Gunther), 929 (Correspondence) 

Lutein cysts of ovary, bilateral, in case of 
erythroblastosis (Lermer,  Villa- 
nueva, and Tannhauser), 203 

Lymph node dissections, pelvic, lymphocyst, 
complication of (Gray, Plentl, and 
Taylor), 1059 wee 

problem in operative and _irradiative 

treatment of carcinoma of cervix 
(Amreich), 463 (Abst.) 

Lymphatic spread of cancer of cervix, signifi- 
eance (Brunschwig and Daniel), 
78 


87 
of vulvar cancer (Green, Ulfelder, and 

Meigs), 849 

Lymphocyst, complication of pelvic lymph 
node dissections (Gray, Plentl, and 
Taylor), 1059 

Lymphomas, malignant, gynecologic considera- 
tions (Hahn), 673 

Lymphosarcoma of uterus (Tesluk and Topp), 
156 


M 


Malignancies, multiple, in association with car- 
cinoma of vulva (Green, Ulfelder, 
and Meigs), 840 
Malignant effusions, treatment with radioac- 
tive colloidal gold (Au) (Seal et 
al.), 1027 
endometria, nucleoli and nucleolar ribonu- 
cleic acid in nonmalignant and 
(Long, Doko, and Taylor), 1002 
lymphomas, gynecologic considerations 
(Hahn), 673 
tendencies of hydatidiform mole (Logan 
and Motyloff), 1134 
tumor, second primary, in gynecology 
(Day), 976 
Maltose, trypticase serum medium without, 
maintenance of Trichomonas vagi- 
nalis in (Feo), 322 
Mammary cancer, relationship to genital can- 
cer (Day), 981 
Manchester technique of radium treatment of 
carcinoma of cervix (Hahn), 885 
Manuscripts, distribution among editors (Tay- 
lor, Brewer, and Barnes), 684 (Edi- 
torial ) 
Marfan’s syndrome associated with pregnancy 
(Novell, Asher, and Lev), 802 


Maternal circulation, transplacental transfer 
of contrast medium from implanted 
placenta into (Leinzinger), 928 
(Abst. ) 
coccidioidomycosis, fatal (Harrison), 813 
death studies, evaluation (Dalziel), 988 
morbidity in Negro women (Calkins and 
Pearce), 585 
mortality at Milwaukee Hospital (Hof- 
meister and Sauer), 1120 
physiology, articles on, 762-772 
Mathieu Memorial Chorionepithelioma Regis- 
try, 466 (Abst.) 
Medical complications of pregnancy, 773-824 
dictionary, Stedman’s, nineteenth edition 
(Taylor and Taylor), 1156 (B. 
rev.) 
practice, pharmacological principles (Krantz 
and Carr), 1157 (B. rev.) 
Medicolegal implications in obstetrics (Nau- 
joks), 686 (B. rev.) 
Mediterranean anemia, pregnancy in case 
(Torrance), 785 
Membrane, hyaline, pulmonary, origin (Sny- 
der), 1231 
Membranes, fetal, microscopic anatomy (Dan- 
forth and Hull), 536 
placenta and, articles on, 699-727 
Meningitis, serous, septic abortion complicated 
by (Hunter and Bernard), 63 
Menopause, age, relationship to epidermoid 
carcinoma of vulva (Green, 
Ulfelder, and Meigs), 839 
relationship to squamous metaplasia of cer- 
vix (de Alvarez et al.), 952 
Menstrual cycle, effect of ethyl-nor-testosterone 
ethylene-nor-testosterone on 
various disturbances (Waschke), 
927 (Abst.) 
normal colpocytogram and _ cornification 
index in reading vaginal smears in 
(Arronet and Turnbull), 922 
(Abst. ) 
ovulation in (Arronet), 688 (Abst.) 
ovulatory phase, abdominovaginal electric 
potential differences with reference 
to (Parsons, MacMillan and Whit- 
taker), 121 
cycles, irregular (Tietze), 462 (Abst.) 
discharge, culture, relative value of endome- 
trial biopsy and, in diagnosis of 
tuberculosis (Halbrecht), 
irregularities, culdocentesis in diagnosis 
Crews, Holford, and Ferguson), 


914 
Menstruation, effects of three 19-nor steroids 
on (Garcia and Rock), 82 
Mental illness, postpartum, obstetrician’s role 
(White et al.), 224 (Abst.) 
Meperidine and dihydrocodeine, fetal depres- 
sion following administration, com- 
parison (Myers), 1097 
hydrochloride and alphaprodine  hydro- 
chloride as_ obstetric analgesic 
agents (Gillam et al.), 1105 
Metaplasia of endometrium, experimental 
(Momigliano), 249 
squamous, of cervix (de Alvarez et al.), 


Metastases, vaginal, from adenocarcinoma of 
corpus uteri (Rutledge, Tan, and 
Fletcher), 167 

Metastasis to female genital tract—4 rare 
cases (Lewin), 465 (Abst.) 

first, of chorionepithelioma, relative fre- 
quency of various anatomic sites 
(Acosta-Sison), 1149 

Metastatic choriocarcinoma, Methotrexate 
therapy (Holland), 195 

Methotrexate therapy of metastatic chorio- 
carcinoma (Holland), 195 

Mexican congress on obstetrics and gyne- 
cology, third, 698 (Item) 

Microbiological flora of vagina (Hunter and 
Long), 865 

Microdrepanocytic disease in pregnancy 
(Brown and Ober), 773 
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Mole fluid, protein structure, study by paper 
electrophoresis (McKay, Richard- 
son, and Hertig), 699 
hydatidiform, 1134-1152 (see also Hydatidi- 
form mole) 
(Logan and Motyloff), 1134 
Morbidity, maternal, in Negro women (Calk- 
ins and Pearce), 585 
Mortality, fetal, among Negroes (Calkins and 
Pearce), 584 
of oversized infants 
Evans). 749 
maternal, at Milwaukee Hospital, 1120 
perinatal, accuracy of reported causes 
(Frazier, Nesbitt, and Pentecost), 
1161 (Abst.) 
in Alberta, studies on (Vant), 995 
and cesarean section, current aspects 
(Hall, Kohl, and Schechter). 387 
factors influencing (Hess), 376 


(Gollin, Ellis, and 


in modern obstetrics (Nesbitt), 459 (B. 
rev. ) 
postoperative, in cancer of vulva (Green, 


Ulfelder, and Meigs), 860 
Motility, uterine, articles on, 1069-1095 
Multiparity. grand, study of (Nelson and 
Sandmeyer), 1262 
Multiparous patients with vascular renal dis- 
ease in pregnancy, kidney biopsies in 
(Dieckmann, McCartney, and Har- 
rod), 634 


Muscle, uterine, action of relaxin on 
(McGaughey, Corey, and Thorn- 
ton), 23 


effects of anesthetic and sedative agents 

on (Talbert et al.), 

Musculoskeletal abnormalities’ in 
syndrome (Novell, 
Lev), 803 

Mutilations on normal route deliveries, dan- 
gers, and adoption of cesarean 
section as compulsory (Arriagada), 
227 (Abst.) 

Myoblastoma, granular-cell, of vulva (Winkel- 
stein and Friedman), 325 

Myoma, uterine, relation to sterility (Morales 
and Cabrera), 1371 (Abst.) 

Myomectomy with subsequent pregnancy (Mc- 
Cormick), 1128 


Marfan’'s 
Asher, and 


N 


Nalline, intravenous, in labor (Harris et al.), 
National Committee on Maternal Health, re- 
search program, 1164 (Item) 

Nausea and/or vomiting in early pregnancy 
and abortion, relationship 
(Medalie), 227 (Abst.) 

American, labor in (Calkins and 
Pearce), 575 

Neonatal death due to listeriosis (Luttor), 


Negro, 


9 


de 
histology, 


atlas of fetal and (Valdes 
Dapena), 685 (B. rev.) 
Neoplasia, cervical, team approach (Wall, 


Mastrovito, and Earl), 606 
Nephrotic syndrome in pregnancy (Seftel and 
Schewitz), 1369 (Abst.) 


Nerve, femoral, complications after pelvic 
surgery (Winkelman), 1063 
obturator, paralysis from radioactive gold 


(Drake), 216 

babies, heroin addiction among 

pregnant women and their (Krause 

et al.), 754 

cord clamp to identify (Jacobs), 425 

fetus and, articles on, 728-761 

hemolytic disease, clinical experience with 

(Boggs), 1160 (Abst.) 

pathogenesis (Martius), 221 (B. rev.) 
probably due to combined action of 

anti-A and anti-S (Chown, Lewis, 

and Best), 1159 (Abst.) 

and Demerol as obstetric analgesic 

agents (Gillam et al.), 1105 


Newborn 


Nisentil 
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Nitrogen, alpha-amino, plasma levels of, in 
pregnancy (Burt, Donnelly, and 
Kimel), 1197 

19-nor steroids, effects on human ovulation 


and menstruation (Garcia and 
Rock), 82 . 
Norethynodrel, use in fertility control (Pin- 
cus et al.), 1333 
North American Conference on 
1164 (Item) 
Nuclear sexing, composition of placental septa 
as shown by (Sadovsky, Serr, and 
Kohn), 924 (Abst.) 
structure of cells of urinary sediment, sex 
diagnosis by (Castro et al.), 691 
(Abst. ) 
and nucleolar ribonucleic acid in 
human endometria (Long, Doko, 
and Taylor), 1002 


Infertility, 


Nucleoli 


Obesity, relationship to epidermoid carcinoma 
of vulva (Green, Ulfelder, and 
Meigs), 840 
Obstetric(al) analgesia, 
mine for, 1101 
analgesic agents, meperidine hydrochloride 
and alphaprodine hydrochloride as 
(Gillam et al.), 1105 
evaluation of dihydrocodeine bitartrate as 
(Myers), 1096 
complications, increase in grand multiparity 
(Nelson and Sandmeyer), 1262 
gynecologic pathology (Novak and 
Novak), 1155 (B. rev.) 
patho-mechanism 
444 


intravenous Drama- 


and 


(Bieniarz), 


instrument, vacuum extractor (Malmstrom), 
1366 (Abst.) 
operations, veterinary (Best), 961 
spasmolytic: tested by effect in relieving 
ut ie contractions induced by 
ox,tocics (Huber), 926 (Abst.) 
Obstetrician, continuation of basic sciences in 
education (Carter), 467 
Obstetrician’s role in postpartum mental ill- 
ness (White et al.), 224 (Abst.) 
anesthetic and sedative agents 
used in, effects on isolated human 
uterine muscle (Talbert et al.). 16 
articles on, 3-81, 348-456, 699-833, 1069- 
1152, 1165-1285 
case reports, 200-209 
comparative (Best), 957 
Eden and Holland’s Manual (Brews), 1365 
(B. rev.) 
gynecology, 


Obstetrics, 


and psychosomatic 
(Donovan), 72 
medicolegal (Naujoks), 686 (B. 
rev. 
operative aaa and Stromme), 1155 (B. 
rev. 
physical aids in, articles on, 423-432 
ee, and social aspects, articles on, 
65-81 
veterinary (Best), 957 
Obturator nerve paralysis from 
gold (Drake), 216 
Ocular abnormalities in Marfan’s syndrome 
(Novell, Asher, and Lev), 804 
Operations, abdominal, by vaginal route (Wer- 
ner and Sederl), 1363 (B. rev.) 
gynecological, pituitary gonadotropin ac- 
tivity after (Nyiri, Lampe, and 
Zsolnai), 928 (Abst.) 
obstetric, veterinary (Best), 961 
Operative obstetrics (Douglas and Stromme), 
1155 (B. rev.) 
Oral medication, fertility control with (Pin- 
cus et al.), 1333 
Ostetricia e ginecologia (Moracci), 1154 (B. 
rev.) 
Ovarian agenesis (Lapin, Tafeen, and Freed- 
man), 
function, articles on, 82-138 
disturbances, management with long-act- 
ing steroids (Finkler), 688 (Abst.) 


aspects 


radioactive 
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Ovarian function—Cont’d 
rebound phenomenon, therapeutic applica- 
tion in female sterility (Igarashi), 
689 (Abst.) 
morphology, relation of nonmalignant post- 
menopausal endometrial changes to 
(Roddick and Greene), 235 
origin, precocious pseudopuberty of (Twee- 
die), 964 
pregnancy and endometriosis, case report 
(Durburg and Grimes), 285 
stromal hyperplasia and estrogen stimula- 
tion (Roddick and Greene), 235 
relation to endometrial carcinoma (Rod- 
dick and Greene). 1015 
tissue, conservation in radical surgery for 
earcinoma of cervix (McCall, 
Keaty, and Thompson), 590 
venous hemorrhage, pregnancy complicated 
(Diddle, O’Connor, and Platt), 


Ovary, adenocarcinoma, with probable origin 
in endometrial cyst (Stern), 282 
sterilization by threshold x-irradiation (Rugh 
and Wolff), 921 (Abst.) 
theca lutein cysts, bilateral, in case of 
erythroblastosis (Lermer, Vil- 
lanueva, and Tannhauser), 203 
Oversize, = (Gollin, Ellis, and Evans), 


Oversized fetus, problem (Gollin, Ellis, and 
Evans), 742 

Oviducts ligated near fimbria, functional 
capacity (Clewe and Mastroianni), 
1370 (Abst.) 

Ovulation, effects of three 19-nor steroids on 
(Garcia and Rock), 82 

induction in human, therapeutic and diag- 
nostic importance (Kupperman, Ep- 
stein, and Stone), 301 

inhibition, with oral medication (Pincus et 
al.), 1338 

in normal menstrual cycle, studies (Ar- 
ronet), 688 (Abst. ) 

Ovulatory phase of menstrual cycle, abdomino- 
vaginal electric potential differences 
with reference to (Parsons, Mac- 
Millan, and Whittaker), 121 

Ovum pickup, mechanism (Clewe and Mastro- 
ianni), 1370 (Abst.) 

Oxygen levels in postmature fetus (Kohl), 
1160 (Abst.) 

saturation in umbilical vessels of human 
fetus in normal and prolonged preg- 
nancy (Rooth and Sjostedt), 920 
(Abst. ) 

Oxytocics, spasmolytics tested by effect in re- 
lieving uterine contractions induced 
by (Huber), 926 (Abst.) 

Oxytocin, uterine contractility induced by, 
action of chlorpromazine (Caldeyro- 
Barcia et al.), 1093 


Pacemaker activity of electrical complexes of 
uterus, inhibition before labor 
(Larks, Mackay, and Morton), 1086 
areas in uterine wave forms, evidence for 
(Larks and Dasgupta), 1075 
Paget’s disease of vulva (Falkinburg and 
Hoey), 189 
Pain in gynecology (Usandizaga, Vernet, and 
Molinero), 685 (B. rev.) 
Pancreatitis, acute, complicating pregnancy 
and puerperium (Wolter and de Al- 
varez), 1270 
Papanicolaou smear, preliminary to excision 
biopsy of cervix (Corbit), 909 
technique, use with “shave” biopsy of cer- 
vix (Rosenfeld, Schwarz, and 
Steckel), 906 
Papillary lesions of cervix (Woodruff and 
Peterson), 1355 
Paralysis, obturator nerve, from radioactive 
gold (Drake), 216 


Paris method of radium treatment of carci- 
noma of cervix (Hahn), 885 
Parturiometer, tokographic device (Malm- 
strom), 1366 (Abst.) 
Parturition, normal, dihydrocodeine bitartrate 
in, preliminary clinical evaluation 
(Myers), 1096 
psychosomatic approach (Kartchner), 1244 
Pathogenesis of hemolytic disease of the new- 
born (Martius), 221 (B. rev.) 
Pathologist, tuberculous salpingitis as seen by 
Haines), 472 
Pathology, obstetric and gynecologic (Novak 
and Novak), 1155 (B. rev.) 
Patient reaction to puerperal surgical sterili- 
zation (Barnes and Zuspan), 65 
PBI level in pregnancy, effect of triiodothyro- 
nine on (Werner), 1193 
serum, daily fluctuations (Margolese and 
Golub), 690 (Abst.) 
Pediatric aspects of placenta dysfunction syn- 
drome in postmaturity (Clifford), 
1161 (Abst.) 
Pediatrics, clinical, laboratory applications in 
Wolman), 1156 (B. rev.) 
Pelvic lymph node _ dissections, lymphocyst, 
complication of (Gray, Plentl, and 
Taylor), 1059 
pain, culdocentesis for diagnosis (Crews, 
Holford, and Ferguson), 914 
radiation for cervical epidermoid carcinoma, 
endometrial adenocarcinoma after 
(Pace and Barnes), 175 
surgery, femoral nerve complications after 
(Winkelman), 1063 
radical, carcinoma of cervix, treatment by 
full irradiation therapy followed by 
(Stevenson), 888 
Pelvis, fracture, in pregnancy (Schuman), 228 
(Correspondence ) 
Perinatal care, modern (Dill), 686 (B. rev.) 
complications of elective induction of labor 
_ Randall, and Donnelly), 


deaths, accuracy of reported causes (Fra- 
zier, Nesbitt, and Pentecost), 1161 
(Abst. ) 

loss in modern obstetrics (Nesbitt), 459 (B. 


rev.) 
mortality in Alberta, studies on (Vant), 995 
and cesarean section, current aspects 
(Hall, Kohl, and Schechter), 387 
factors influencing (Hess), 376 
Perineal wounds, warm air blower for (Coun- 
seller and Welch), 423 
pH, vaginal and cervical, in normal women 
and in patients with vaginitis 
(Hunter and Long), 872 
Pharmacological principles of medical practice 
Krantz and Carr), 1157 (B. rev.) 
stimuli, uterine fibromyomas, spontaneous 
motility and responses to (Ingel- 
man-Sundberg et al.), 920 (Abst.) 
Phenolic steroids, studies in human subjects 
(Sandberg and Slaunwhite), 690 
(Abst. ) 
Physical aids in obstetrics, articles on, 423, 


Physiology, fetal, in labor, 1215-1243 
of heart disease in pregnancy (Burwell and 
Metcalfe), 1364 (B. rev.) 
of pregnancy, 1193-1201 
Pioneer surgeons of the Woman's Hospital 
(Marr), 219 (B. rev.) 
Pitocin, castor oil as adjunct, in induction of 
labor (Nabors), 37 
use in elective induction of labor (Sotto and 
Wildhack), 28 
Pituitary gland, function, relation to toxemia 
McCreary), 1174 
gonadotropin activity after gynecological 
operations (Nyiri, Lampe, and 
Zsolnai), 928 (Abst.) 
Pituitary-ovarian axis, normal functioning 
(Kupperman et al.), 301 
Placebos, refinement in testing clinical effects 


(Chyatte), 228 (Correspondence ) 
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Placenta, collagen lesions in spontaneous abor- 
tion (Gray, Tupper, and Rowse), 43 
dysfunction syndrome in postmaturity, pedi- 
atric aspects (Clifford), 1161 
(Abst. ) 
and fetal membranes, articles on, 699- 
hydatidiform mole, 
with 
ence) 
hypofibrinogenemia and (Stouffer and Ash- 
worth), 407 
implanted, transplacental 
trast medium 
circulation 
( Abst. ) 
localization of homologous plasma proteins 
by fluorescent antibody (Bardawil, 
Toy, and Hertig), 708 
previa and eclampsia, contradiction in clini- 
cal pictures depending upon placen- 
tal site (Bieniarz), 444 
protein formation by (McKay, 
and Hertig), 705 
research on, 930 (Item) 


"9° 


fae 
follow-up on infant born 
(Bowles), 696 (Correspond- 


transfer of con- 
from, into maternal 
(Leinzinger), 928 


Richardson, 


transfer of blood between baby and, in min- 
utes after birth (Gunther), 225 
(Abst. ) 
Placental permeability to guiacol-glycerine- 
ether (Beck and Huber), 463 
(Abst. ) 
septa, composition as shown by nuclear sex- 
ing (Sadovsky, Serr, and Kohn), 
924 (Abst.) 
site, contradiction in clinical pictures of 


eclampsia and placenta previa de- 
pending upon (Bieniarz), 444 
transfer in normal and toxic gestation (Mc- 
Gaughey et al.), 482 
transmission of lupus erythematosus factor 
(Berlyne, Short, and Vickers), 226 
(Abst. ) 
alpha-amino nitrogen in pregnancy 
(Burt, Donnelly, and Kimel), 1197 
antidiuretic activity in toxemia of preg- 
nancy (McCreary), 1174 


Plasma 


flow, renal, in normal pregnancy (de Alva- 
rez), 931, 936 
proteins, homologous, localization in  pla- 


centa by fluorescent antibody (Bar- 


dawil, Toy, and Hertig), 708 
Polypoid lesions of cervix (Woodruff and 
Peterson), 1354 
Postnmiature fetus, oxygen levels in (Kohl), 
1160 (Abst.) 
pregnancy, clinical obstetric aspects (Nes- 
bitt), 1160 (Abst.) 


Postmaturity, placenta dysfunction syndrome 
in, pediatric aspects (Clifford), 1161 
(Abst. ) 
endometrial changes, nonma- 
lignant, relation to ovarian mor- 
phology (Roddick and Greene), 235 
Postpartum complications in patients with fi- 
brinogenopenia (Paxson et al.), 624 
hemorrhage, manual exploration of uterus 
as prevention (Mozley), 1126 
present status in private hospital (Hof- 
meister and Sauer), 1120 
mental illness, obstetrician’s role (White et 
al.), 224 (Abst.) 
uterus, 1120-1127 
manual exploration (Mozley), 1126 
Potential, electric, differences, abdominovagi- 
nal, with reference to ovulatory 
phase of menstrual cycle (Parsons, 
MacMillan, and Whittaker), 121 
Pre-eclampsia and hypertensive disease, evalu- 
ation of tests to differentiate 
(Chesley and Valenti), 1165 
severe, prefrontal lobotomy and (Turner), 
454 
Prefrontal lobotomy and severe pre-eclampsia 
(Turner), 454 
Pregnancies, ectopic, operations on both tubes 
for, intrauterine pregnancy after 
(Galsterer), 1131 
future, outlook in women immunized to Rh 
(Potter), 348 


1393 
Pregnancy, acute pancreatitis 
Wolter and de Alvarez), 1270 


Addison’s disease in (McFarlane veh True- 


love), 1369 (Abst.) 
Boeck’s sarcoid and (Reisfield), 795 
in case of Mediterranean anemia (Tor- 


_ Yrance), 785 
complicated by spontaneous suprarenal and 
ovarian venous hemorrhage (Diddle, 
O’Connor, and Platt), 207 
subcutaneous emphysema (Abrams), 
697 (Correspondence) 
complications, 1267-1285 
in Negro women (Calkins and Pearce), 
vio 
in veterinary obstetrics (Best), 958 
control of fluid retention in, with Diamox 
(Flowers), 1180 
uterus in, etiology (Pierce), 


by 


doctor- -patient relationships in (Donovan), 
76 


in manage- 
and Fergu- 


value of culdocentesis 
ment (Crews, Holford, 
son), 918 

in, effect of Diamox on (Flowers), 
1183 


ectopic, 


edema 


effect, on chronic granulocytic leukemia 
(Sheehy), 788 
effects of radioactive iodine on maternal and 
fetal thyroid function during (Kern, 
Harvey, and Starr), 924 (Abst.) 
elevated PBI level in, effect of triiodothyro- 
nine on (Werner), 1193 
following surgery, 1128-1133 
fracture of pelvis in (Schuman), 22 
respondence ) 
complicating (Radman), 
- ‘ 
disease in, physiology and manage- 
a, (Burwell and Metcalfe), 1364 
( ev.) 
hydatidiform mole, incidence in (Logan and 
Moty loft), 1134 


8 (Cor- 


heart 


hypertension in, effect of Diamox on 
(Flowers), 1183 
hyperthyroidism, severity, during (Man, 


Shaver, and Cooke), 729 

intramuscular iron therapy in (Schwartz, 
Greenwald, and Tendler), 829 

intrauterine, after operations on both tubes 
for successive ectopic gestations 
(Galsterer), 1131 

jaundice in (Eurile), 923 (Abst.) 

kidney biopsies in multiparous patients with 
vascular renal disease in (Dieck- 
mann, McCartney, and Harrod), 634 

late, and labor, electrical activity of uterus 
in, comparison (Larks, Mackay, and 
Morton), 1085 

physiological distribution of 4-C**-cortisol 

in (Migeon, Bertrand, and Wall), 
691 (Abst.) 

leukemia, acute, and (Mulla), 1283 

Marfan’s syndrome associated with (Novell, 

Asher, and Lev), 802 
medical complications, 773-824 
nausea and/or vomiting in early, and abor- 


tion, relationship (Medalie), 227 
(Abst. ) 

nephrotic syndrome in (Seftel and Schew- 
itz), 1369 (Abst.) 


normal, occurring in cretin (Visintine), 821 
and prolonged, oxygen saturation in um- 
bilical vessels of fetus in (Rooth 

and Sjostedt), 920 (Abst.) 
renal glomerulotubular mechanisms during 


de Alvarez), 931 
ovarian, and endometriosis, case report 
(Durburg and Grimes), 285 


physiology, 1193-1201 

plasma aipha- amino ee a (Burt, Don- 
nelly, and Kimel), 

postmature, clinical aspects (Nes- 
bitt), 1160 (Abst.) 

preinvasive cancer of cervix and (Greene 
and Peckham), 551 


psychological stress (Donovan), 74 
psychosomatic approach (Kartchner), 1244 
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Pregnancy—Cont’d 

rheumatic heart disease in, special problem 
(Burwell), 1368 (Abst. ) 

roles of folic acid and vitamin By in (Erd- 
berg et al.), 767 

rubella during, frequency of defects in in- 
fants whose mothers had (Green- 
berg, Pellitteri, and Barton), 1159 
(Abst. ) 


surgical closure of incompetent cervix dur- 
ing (Barter et al.), 511 
test, effect of reuse of Rana pipiens upon 
accuracy (Hilf and Rosen), 225 
(Abst. ) 
Hogben, use of female Xenopus laevis in 
(Hobson), 825 
thyroid disease of mother in, and develop- 
ment of newborn infant (Man, 
Shaver, and Cooke), 728 
function in, test with radioactive iodine 
(Maretti and Carvalho), 461 (Abst. ) 
toxemia (see Toxemia of pregnancy ) 
venous pressure in, effect of axillary com- 
pression (Little), 762 
wave forms of electrohysterogram in (Larks 
and Dasgupta), 1069 
Xenopus laevis, female, use for diagnosis 
(Hobson), 825 
Pregnane complex, urinary excretion, in bor- 
derline adrenogenital syndrome 
(Gold and Frank), 1035, 1038 
Pregnanediol, effect of corticotrophin on uri- 
nary excretion (Nabarro and Mox- 
ham), 923 (Abst.) 
excretion in children with endocrine dis- 
orders (Bergstrand and Gemzell), 
690 (Abst.) 
unconjugated, sensitivity to (Heckel, Leahy, 
and Pleger), 112 
urinary excretion, in abortion (Goldzieher 
and Benigno), 1206 
after intravenous’ progesterone in 
threatened abortion (Barnes), 53 


Pregnant patients, clinical value of serologic 


examinations related to blood 
groups in (Stern), 369 
uterus not in labor, electrical activity 


(Larks, Mackay, and Morton), 1079 
women, heroin addiction among (Krause et 
al.), 754 
normal and toxemic, action of chlorproma- 
zine on uterine contractility and 
arterial pressure in (Caldeyro-Bar- 
cia et al.), 1088 


4 Premature baby (Crosse), 458 (B. rev.) 
a delivery, prevention (Stephens), 1255 
5 infants, hospital care, evaluation of stand- 


ards (Rider et al.), 1160 (Abst.) 


Presentation of oversized infants (Gollin, 
Ellis, and Evans), 747 


. President’s address, American Association of 


Obstetricians and Gynecologists 
(Carter), 467 

; Pressure, arterial, action of chlorpromazine 
4 on, in pregnant women (Caldeyro- 
4 Barcia et al.), 1088 

in pregnancy, effect of axillary 
compression (Little), 762 
deaths, rate (Dalziel), 


venous, 


Procidentia, uterine, irreducible, total colpec- 
tomy in treatment (Svesko), 213 
with vesical calculi (Mann and Hepp), 1066 


Progestational and androgenic substances 
tested on vaginal epithelium of 
surgical castrates (Wied, del Sol, 
and Dargan), 289 

substances, synthetic, oral, effectiveness of 
(Pots), 926 (Abst.) 
tested on vaginal epithelium of surgical 
_—"a (Wied, del Sol, and Dar- 
gan), 


SUBJECT INDEX 


Progesterone, influence on plasma amino nitro- 
gen in pregnancy and puerperium 
(Burt, Donnelly, and Kimel), 1197 

intravenous, urinary excretion of preg- 

nanediol after, in threatened abor- 

tion (Barnes), 53 

in abortion (Goldzieher and 

Benigno), 1209 

Progesterone-like steroids, synthetic, effects on 

ovulation and menstruation (Garcia 

and Rock), 82 

newer, use in treatment of en- 

dometriosis (Kistner), 264 

Prolapse of umbilical cord (Biskind), 1111 

Protein structure of mole fluid, chorionic and 
amniotic fluids, study by paper 
electrophoresis (McKay, Richard- 
son, and Hertig), 699 

Proteins, plasma, homologous, localization in 
Placenta by fluorescent antibody 
(Bardawil, Toy, and Hertig), 708 

Protoveratrine in toxemia of pregnancy 

(Winkler and Cangello), 433 

vaginal and vulval, local hydro- 

cortisone therapy (Finkler), 319 

Pseudopregnancy induced by newer progestins 
(Kistner), 264 

Pseudopuberty, precocious, of ovarian origin 
(Tweedie), 964 


therapy 


Progestins, 


Pruritus, 


Psychic effects of chlorpromazine in labor 
(Caldeyro-Barcia et al.), 1089 
Psychological impact of puerperal surgical 


sterilization (Barnes and Zuspan), 


66 
Psychosexual-sociologic reaction of surgically 
sterilized woman (Barnes and Zus- 
pan), 63 
Psychosomatic approach to pregnancy and 
parturition (Kartchner), 1244 
aspects of obstetrics and gynecology (Dono- 
van), 72 
Puerperal surgical sterilization, patient reac- 
tion (Barnes and Zuspan), 65 
Puerperium, acute pancreatitis complicating 
(Wolter and de Alvarez), 1270 
aati. eosinophils in (Marcus et al.), 


in patients with massive obstetrical hemor- 
rhage (Paxson et al.), 624 

plasma alpha-amino nitrogen in (Burt, 
Donnelly, and Kimel), 1197 

Pulmonary abnormalities in Marfan’s syn- 

drome (Novell, Asher, and Lev), 


803 
emboli as cause of maternal death (Dal- 
ziel), 992 
hyaline membrane, origin (Snyder), 1231 
Puroverine in treatment of toxemia of preg- 
nancy (Winkler and Cangello), 435 
Pyometra, association with primary squamous- 
cell carcinoma of uterine corpus 
Jernstrom, and Bowers), 


R 
Radiation (see also Irradiation, Radium, and 
X-ray) 
hazards in obstetrics and gynecology (Par- 
lee), 327 
pelvic, for cervical epidermoid carcinoma, 
endometrial adenocarcinoma after 


(Pace and Barnes), 175 
surgery versus, as primary treatment in 
cancer of cervix (Brunschwig and 
Daniel), 880 
therapy in cancer of cervix (Brunschwig 
and Daniel), 876 
surgical treatment of cancer of cervix 
recurrent after previous (Brun- 
schwig and Daniel), 925 (Abst.) 
Radioactive colloidal gold (Au), treatment 
of malignant effusions with (Seal 
et al.), 1027 
obturator nerve paralysis from 
(Drake), 216 
iodine, effects on maternal and fetal thyroid 
function during pregnancy (Kern, 
Harvey, and Starr), 924 (Abst.) 


gold, 
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SUBJECT INDEX 


Radioactive iodine—Cont’d 
test of thyroid function in pregnancy with 
(Maretti and Carvalho), 461 
(Abst. ) 
Radiographic study of uterine isthmus and 
its sphincter mechanism (Youssef), 
1305, 1320 
Radioisotopes, artificial therapeutic use 
(Hahn), 220 (B. rev.) 
clinical use (Beirwaltes, Johnson, and 
Solari), 220 (B. rev.) 
studies of secretory function of uterine cer- 
vix with (von Kaulla et al.), 922 
(Abst. ) 
Radiotherapy, carcinogenic effect (Parleee), 


Radium (see also Irradiation, Radiation, and 

X-ray ) 

local, in treatment of carcinoma of cervix 
(Hahn), 882 

therapy in cervical neoplasia (Wall, Mas- 
trovito, and Earl), 606 

and x-ray therapy followed by radical pelvic 
surgery for carcinoma of cervix 
(Stevenson), 889 

Radium-isodose curves (Verhagen), 1153 (B. 
rev.) 

Rana pipiens, effect of reuse upon accuracy 
of pregnancy test (Hilf and Rosen), 
225 (Abst.) 

Rebound phenomenon of human ovarian func- 
tion and application in female 
sterility (Igarashi), 688 (Abst.) 

Relaxin, action on uterine muscle and cervical 


tissues (McGaughey, Corey, and 
Thornton), 23 

Releasin, action on uterine muscle and cervical 
tissues (McGaughey, Corey, and 


Thornton), 23 
Renal agenesis, unilateral, unicornuate uterus 
with, case report (Frost), 210 
clearance of urate, test to differentiate pre- 
eclampsia from hypertensive dis- 
oe (Chesley and Valenti), 1167, 
disease, vascular, in pregnancy, kidney bi- 
opsies in patients with (Dieck- 
McCartney, and Harrod), 
6 
glomerulotubular mechanisms during nor- 
mal pregnancy (de Alvarez), 931 
plasma flow in normal pregnancy (de 
Alvarez), 931, 936 
Reproduction, human and animal, comparison 
(Best), 957 
Respiration, fetal, during second 
labor (Snyder), 1231 
Rh erythroblastosis, treatment (Pierce, Rigor, 
and Luken), 365 
factor, prenatal tests for (Stern), 369 
outlook for future pregnancies in women 
immunized to (Potter), 348 
Rheumatic heart disease in pregnant women, 
special problem (Burwell), 1368 
(Abst. ) 
Rheumatoid arthritis, pathological similarity 


stage of 


to spontaneous abortion (Gray, 
Tupper, and Rowse). 50 
Ribonucleic acid, nucleolar, nucleoli and, in 
human endometria (Long, Doko, 
and Taylor), 1002 
Roster of American gynecological and ob- 


stetrical societies, 230 

Rubella during pregnancy, frequency of defects 
in infants whose mothers had 
(Greenberg, Pellitteri, and Barton), 
1159 (Abst.) 


tuberculous, as seen by patholo- 
gist and surgeon (Haines), 472 
Sarcoid, Boeck’s, and pregnancy (Reisfield), 
795 

Sarcoma, primary, of Fallopian tube (Abrams, 
Kazal, and Hobbs), 180 

and uterine adenomyosis, concur- 
rent and interrelated (Hunter and 
Lattig), 258 


Salpingitis, 


stromal, 


1395 


Sciences, basic, continuation in education of 
obstetrician, gynecologist, and en- 
docrinologist (Carter), 467 
eam intravenous, in labor (Harris et 
a 
Sedative agents used in obstetrics, effects on 
isolated human uterine muscle 
(Talbert et al.), 16 
Semen, fructolysis of human spermatozoa in 
(Vaishwanar), 139 
Serologic examinations related to blood groups 
in pregnant patients, clinical value 
(Stern), 369 
Serotonin, displacement from tissues by spe- 
cific antimetabolite (Woolley and 
Edelman), 1372 (Abst.) 
trypticase, medium without maltose, 
maintenance of Trichomonas vagi- 
nalis in (Feo), 322 
Sex, chromosomal, blood smear method in 
study (Briggs and Martinez 
Manautou), 693 (Correspondence) 
chromosomes and human sexual develop- 
ment (Danon and Sachs), 226 
(Abst. ) 
diagnosis by nuclear structure of cells of 
urinary sediment (Castro et al.), 
691 (Abst.) 
Sexing, nuclear, composition of placental septa 
as shown by (Sadovsky, Serr, and 
Kohn), 924 (Abst.) 
Sexual development, human, sex chromosomes 
and (Danon and “Sachs), 226 
(Abst. ) 
precocity of ovarian origin (Tweedie), 964 
Sickle-cell thalassemia in pregnancy (Brown 
and Ober), 773 
Sign, Tarnier’s, aid in diagnosis of inevitable 
abortion (Lawler, Lawler, and Bul- 
fin), 60 
Skin glands, types (Chung and Greene), 310 
Smear, vaginal and cervical, techniques as 
office procedure (Goodwin), 970 
Society of Obstetricians and Gynaecologists 
of Canada, transactions of thir- 
teenth annual meeting, 931 
Society for the Scientific Study of Sex, 1374 
(Item) 
Sodium equilibration studies in normal and 
toxic gestation (McGaughey et al.), 
91 


Serum, 


tolerance test to differentiate pre-eclamp- 
sia from hypertensive disease 
(Chesley and Valenti), 1166, 1171 
Spasmolytics tested by effect in relieving 
uterine contractions induced by 
oxytocics (Huber), 926 (Abst.) 
Sperm desoxyribose nucleic acid, low, as pos- 
sible cause for unexplained human 
infertility (Weir and Leuchten- 
berger). 689 (Abst.) 


Spermatozoa, fructolysis in semen _ (Vaish- 
wanar), 139 

Spermatozoon, ultrastructure of human 
(Anberg), 460 (Abst.) 

Sphincter mechanism of uterine isthmus, 
ane study (Youssef), 1305, 
2¢ 

Spleen, enlargement, in Gaucher’s disease 


(Radman), 1267 

Squamous-cell carcinoma, primary, of uterine 
corpus (Peris, Jernstrom, and 
Bowers), 1019 

nor of cervix (de Alvarez et al.), 

45 

Staging, clinical, and classification of car- 

cinoma of uterus (Blaikley et al.), 


1286 
Stedman’s Medical Dictionary, nineteenth edi- 
tion (Taylor and Taylor), 1156 (B. 


rev.) 

Sterility, application of rebound phenomenon 
of human ovarian function in 
(Igarashi), 689 (Abst.) 

relation of uterine myoma to (Morales and 
Cabrera), 1371 (Abst.) 

Sterilization, puerperal surgical, patient reac- 

tion (Barnes and Zuspan), 65 
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Sterilization—Cont’d 
by threshold x-irradiation of ovary (Rugh 
and Wolff), 921 (Abst.) 
total hysterectomy for, following cesarean 

section (Hallatt and Hirsch), 396 
Steroid anesthesia in obstetrics and gyne- 
cology (Harbort), 927 (Abst.) 
Steroids, long-acting, management of disturb- 
ances in ovarian function with 
(Finkler), 688 (Abst.) 
19-nor, effects on human ovulation and 
a (Garcia and Rock), 
2 


phenolic, studies in human subjects (Sand- 
berg and Slaunwhite), 690 (Abst.) 
progesterone-like, synthetic, effects on ovula- 
tion and menstruation (Garcia and 
Rock), 82 

Stilbestrol therapy in abortion (Goldzieher 

and Benigno), 1208 
Stockholm radium technique for carcinoma of 

cervix (Hahn), 885 
Stress incontinence, urinary, interposition of 
uterine ligaments for, following 
hysterectomy (Kasdon), 
vesicourethral suspension for (Counsel- 

ler and Symmonds), 525 
Stromal endometriosis, study (Stearns), 663 
growths of uterus and adenomyosis (Hunter 
and Lattig), 258 
hyperplasia, ovarian, and estrogen stimula- 
tion (Roddick and Greene), 235 
relation to endometrial carcinoma 
(Roddick and Greene), 1015 
Stromatosis and uterine adenomyosis, con- 
current and interrelated (Hunter 
and Lattig), 258 
Stump, cervical, carcinoma (Creadick), 565 
incidence and results of treatment at 
University of Berlin, 1938-1950 
(Kraussold), 465 (Abst.) 
Suprarenal and ovarian venous hemorrhage, 
pregnancy complicated by (Diddle, 
O’Connor, and Platt), 207 
Surgeon, tuberculous salpingitis as seen by 
(Haines), 472 
Surgeons, pioneer, of Woman’s Hospital 
(Marr), 219 (B. rev.) 

Surgery, complications, articles on, 1059-1068 
for female infertility (Rock), 1369 (Abst.) 
pelvic, femoral nerve complications after 

(Winkelman), 1063 
radical, carcinoma of cervix, treatment 
with full irradiation therapy fol- 
lowed by (Stevenson), 888 
pregnancy following, 1128-1133 
radical, for carcinoma of cervix, conserva- 
tion of ovarian tissue in (McCall, 
Keaty, and Thompson), 590 
versus radiation as primary treatment in 
cancer of cervix (Brunschwig and 
Daniel), 880 
Surgical aspects of cone biopsy of cervix 
(Boyd), 983 
and autopsy controls, comparison, in study 
of ovarian stromal hyperplasia and 
endometrial carcinoma (Roddick 
and Greene), 1015 
eastrates, androgenic substances tested on 
vaginal epithelium of (Wied, del 
, Sol, and Dargan), 289 
progestational substances tested on vagi- 
nal epithelium of (Wied, del Sol, 
and Dargan), 98 
elcsure of incompetent cervix during preg- 
nancy (Barter et al.), 1 
implantation, endometriosis resulting from 
(Karnaky and Scott), 1162 (Cor- 
respondence) 
sterilization, puerperal, patient reaction to 
Barnes and Zuspan), 
techniques, articles on, 334, 1043-1058 
treatment of cancer of cervix recurrent 
after radiation therapy (Brunsch- 
wig and Daniel), 925 (Abst.) 
uteri (Brunschwig and Daniel), 875 
of epidermoid carcinoma of vulva (Green, 
Ulfelder, and Meigs), 854 


SUBJECT INDEX 


Syndrome, Bonnevie-Ullrich (Lapin, Tafeen, 
and Freedman), 132 
Turner’s (Lapin, Tafeen, and Freedman), 


Synthetic progestational substances, oral, 
effectiveness of (Pots), 926 (Abst.) 

Syphilis, relationship to epidermoid carcinoma 
of vulva (Green, Ulfelder, and 
Meigs), 837 


T 


Tarnier’s sign, aid in diagnosis of inevitable 
abortion (Lawler, Lawler, and Bul- 
fin), 60 
Taxonomy on vaginal flora (Hunter and 
Long), 869 
TEAC, blood pressure response to, test to dif- 
ferentiate pre-eclampsia from hyper- 
tensive disease (Chesley and 
Valenti), 1166, 1170 
Test, pregnancy, effect of reuse of Rana 
pipiens upon accuracy (Hilf and 
Rosen), 225 (Abst.) 
Textbook of gynaecology (Masani), 221 (B. 
rev.) 
Thalassemia minor, pregnancy jin case (Tor- 
rance), 785 
sickle- cell, in pregnancy (Brown and Ober), 
773 
Theca lutein cysts of ovary, bilateral, in case 
of erythroblastosis (Lermer, Villa- 
nueva, and Tannhauser), 203 
Therapeutic use of artificial radioisotopes 
Hahn), 220 (B. rev.) 
Thyroid disease, children born to women with 
(Man, Shaver, and Cooke), 728 
function, maternal and fetal, during preg- 
nancy, effects of radioactive iodine 
on (Kern, Harvey, and Starr), 924 
(Abst. ) 
in normal pregnancy, test with radioactive 
iodine (Maretti and Carvalho), 461 


(Abst. ) 
Tokodynamometry, external, modified receptor 
for (Stroup and Israel), 4: 


Tokographic instrument, parturiometer 
(Malmstrom), 1366 (Abst.) 
Toxemia of pregnancy, action of chlorproma- 
zine on uterine contractility and ar- 
terial pressure in women with 
(Caldeyro-Barcia et al.), 1088 
aldosterone and (Schuurmanns), 926 


(Abst. ) 

articles on, 433-456, 1165-1192 

as cause of maternal death (Daiziel), 991 

differentiation from hypertensive disease 
(Chesley and Valenti), 1165 

evaluation of chlorothiazide (Diuril) in 
(Finnerty, Buchholz, and Tuck- 
man), 1368 (Abst.) 

kidney biopsies in multiparous patients 
with (Dieckmann, McCartney, and 
Harrod), 634 

late, and obstetrical hemorrhages, patho- 
mechanism (Bieniarz), 444 

lupus erythematosus and (Ward and Gun- 
ther), 929 (Correspondence ) 

plasma antidiuretic activity in (Mc- 
Creary), 1174 

——— in (Winkler and Cangello), 
33 


relation of pituitary function to (Mc- 
Creary), 1174 
relationship to large infants (Gollin, Ellis, 
and Evans), 745 
Toxic gestation, placental transfer in (Mc- 
Gaughey et al.), 482 
Tranquilizing effect of intravenous Dramamine 
in labor (Rotter, Whittaker, and 
Yared), 1101 
Transabdominal amniocentesis, technique and 
experience in 50 patients (Parrish, 
Rountree, and Lock), 724 
Transactions of American Association of Ob- 
stetricians and Gynecologists, sixty- 
eighth annual meeting, 467 
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SUBJECT INDEX 


Transfusion, exchange, serum bilirubin levels 
as indicators for (Pierce, Rigor, 
and Luken), 360 
Trichomonal infections, systemic treatment 
; (Catterall and Nicol), 462 (Abst. ) 
Trichomonas vaginalis, maintenance in simpli- 
fied trypticase serum medium with- 
out maltose (Feo), 322 
Triiodothyronine, effect on elevated PBI level 
in pregnancy (Werner), 1193 
Trophoblast, early human, studies of function 
Richardson, and Hertig), 
Trophoblastic growths (Smalbraak), 686 (B. 
rev.) 
Trypticase serum medium without maltose, 
maintenance of Trichomonas vagi- 
nalis in (Feo), 322 
Tubal ligation, puerperal, patient reaction to 
(Barnes and Zuspan), 
stage, detection of latent genital tuberculosis 
= earliest, importance (Halbrecht), 
902 
Tube, Fallopian, primary sarcoma (Abrams, 
Kazal, and Hobbs), 180 
tuberculous lesions (Haines), 474 
Tuberculosis, Boeck’s sarcoid contrasted with 
(Reisfield), 797 
relative value of culture and endo- 
metrial biopsy in diagnosis (Hal- 
brecht), 899 
Tuberculous salpingitis as seen by pathologist 
and surgeon (Haines), 472 
Tubes, operations on both, for successive ec- 
topic gestations, intrauterine preg- 
nancy after (Galsterer), 1131 
Brenner, further light on diagnosis 
(Averbach), 1373 (Correspondence) 
(Day), 
Tumors, adenomnatota, of genital tract (Teel), 
47 
benign, of genital tract, 1347-1362 
extragenital, second primary Dey). 980 
malignant, articles on, 149-19 
Turner’s syndrome (Lapin, Sadean. and Freed- 
man), 132 


genital, 


Tumor, 


U 


Ulcerative colitis (Bacon), 1153 (B. rev.) 
Umbilical cord, banding (Lancaster), 428 
Candida albicans infection (Benirschke 
and Raphael), 200 
clamp, disposable, to identify newborn 
(Jacobs), 425 
prolapse (Biskind), 1111 
vessels of fetus, oxygen saturation, in nor- 
mal and prolonged pregnancy 
(Rooth and Sjostedt), 920 (Abst.) 
Unicornuate uterus with unilateral renal agen- 
esis, case report (Frost), 210 
Union professionelle internationale des gyné- 
cologues et obstetriciens, 1374 
(Item) 
Urate clearance test to differentiate pre- 
eclampsia from hypertensive disease 
(Chesley and Valenti), 1167, 1170 
Jrinary calculi, procidentia with (Mann and 
Hepp), 1066 
excretion of pregnanediol after intravenous 
progesterone in threatened abortion 
(Barnes), 53 
fistulas seen in Department of Gynecology, 
University of Berlin, 1941-1955 
(Bakowski), 464 (Abst.) 
sediment, nuclear structure of cells of, sex 
diagnosis by (Castro et al.), 691 
(Abst. ) 
stress incontinence, interposition of uterine 
ligaments for, following vaginal 
hysterectomy (Kasdon), 1048 
vesicourethral suspension for (Counsel- 
ler and Symmonds), 525 
Urine, acute suppression, and liver failure ac- 
companying (Saltoun and 
Kinn), 226 (Abst.) 
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Uterine adenomyosis and stromal endometrio- 
sis, concurrent and interrelated 
(Hunter and Lattig), 258 

blood flow during labor (Wright et al.), 3 
contractility, action of chlorpromazine on, in 
women (Caldeyro-Barcia), 

1088 
corpus, primary squamous-cell carcinoma of 
Jernstrom, and Bowers), 

19 


fibromyomas, spontaneous motility and re- 
sponses to pharmacological stimuli 
(Ingelman-Sundberg et al.), 920 
( Abst. ) 
hormone, experimental evidence for (Tenney, 
Parker, and Robbins), 656 
isthmus and its sphincter mechanism, radio- 
graphic study (Youssef), 1305, 1320 
ligaments, interposition, for urinary stress 
incontinence, following vaginal hys- 
terectomy (Kasdon), 1048 
motility, articles on, 1069-1095 
muscle, action of relaxin on (McGaughey, 
Corey, and Thornton), 2 
effects of anesthetic and sedative agent 
on (Talbert et al.), 16 
myoma, relation to sterility (Morales and 
Cabrera), 1371 (Abst.) 
procidentia, irreducible, total colpectomy in 
treatment (Svesko), 213 
Uterus, carcinoma (see Carcinoma of uterus) 
corpus of, vasculature (Lundgren), 1367 
( Abst.) 
pregnancy, etiology (Pierce), 
12 


electrical complex, relationship to contrac- 
tion of labor (Larks and Das- 
gupta), 1069 

leiomyosarcoma. (Corscaden and Singh), 149 

lymphosarcoma (Tesluk and Topp), 156 

postpartum, 1120-1127 

manual exploration (Mozley), 1126 1 

pregnant, not in labor, electrical activity 
Larks, Mackay, and Morton), 1079 

unicornuate, with unilateral renal agenesis 
(Frost), 210 


V 
Vacuum extractor, obstetrical instrument 
(Malmstrom), 1366 (Abst.) 
Vagina, microbiological flora (Hunter and 
Long), 865 


and vulva, articles on, 310-326 


Vaginal bleeding, irregular, culdocentesis for 
diagnosis (Crews, Holford, and 
Ferguson), 914 

and cervical pH in normal women and in 
patients with vaginitis (Hunter and 

Long), 87 

techniques as 

(Goodwin), 970 

delivery following cesarean section (Jesurun 

and Simpson), 401 
epithelium of surgical castrates, androgenic 
substances tested on (Wied, del Sol, 
and Dargan), 289 
progestational substances tested on 
(Wied, del Sol, and Dargan), 98 
hysterectomy, interposition of uterine liga- 
ments following, for urinary stress 
incontinence (Kasdon), 1048 
metastases from adenocarcinoma of corpus 
uteri (Rutledge, Tan, and Fletcher), 


smear office procedure 


167 

route, abdominal operations by (Werner and 
Sederl), 1363 (B. rev.) 

secretion and vaginitis, 865-874 

smear as diagnostic and prognostic aid in 
carcinoma of vulva (Green, Ul- 
felder, and Meigs), 845 

smears, colpocytogram and cornification in- 
dex in reading (Arronet and Turn- 
bull), 922 (Abst.) 

and vulval pruritus, local hydrocortisone 
therapy (Finkler), 319 
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Vaginitis, nonspecific, investigation of micro- 
biological flora for study (Hunter 
and Long), 865 

vaginal and cervical pH in patients with 
(Hunter and Long). 872 
and vaginal secretions, 865-874 

Vasa previa (Blake), 1117 

Vascular renal disease in pregnancy, kidney 
biopsies in patients with (Dieck- 
mann, McCartney, and Harrod), 634 

Vasculature of corpus of uterus (Lundgren), 
1367 (Abst. ) 

Vasopressin, blood pressure response to, test 
to differentiate pre-eclampsia from 
hypertensive disease (Chesley and 
Valenti), 1166, 1170 

Venous pressure in pregnancy, effect of axil- 
lary compression (Little), 762 

Veratrum viride, use in toxemia of pregnancy 
(Winkler and Cangello), 433 

Vesical calculi, procidentia with (Mann and 
Hepp), 1066 

Vesicourethral suspension for urinary stress 
incontinence (Counseller and Sym- 
monds), 525 

Veterinary obstetrics (Best), 957 

Vitamin Biz and folic acid in pregnancy, study 
of roles (Erdberg et al.), 767 


Vomiting, nausea and/or, in early pregnancy 
and abortion, relationship (Med- 
alie), 227 (Abst. ) 

Vulva, carcinoma, 834-864 

epidermoid carcinoma (Green, Ulfelder, and 
Meigs), 834, 848 

granular-cell myoblastoma (Winkelstein and 
Friedman), 325 

hidradenoma (Chung and Greene), 310 

Paget’s disease (Falkinburg and Hoey), 189 

vagina and, articles on, 310-326 

Vulval pruritus, local hydrocortisone therapy 
(Finkler), 319 


x 


Xenopus laevis, female, use for diagnosis of 
pregnancy (Hobson), 825 
X-irradiation, threshold sterilization of ovary 

(Rugh and Wolff), 921 (Abst.) 
X-ray (see also Irradiation, Radiation, and 

Radium) 

diagnostic, in obstetrics and gynecology, 
hazards (Parlee), 328 

and radium therapy followed by radical pel- 
vic surgery for carcinoma of cervix 
(Stevenson), 889 

therapy in cervical neoplasia (Wall, Mastro- 
vito, and Earl), 609 
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MENORRHAGIA 


Prolonged or excessive menstrual flow of functional origin can be treated 
both tiierapeutically and prophylactically with Enovid. 

The supportive action of two tablets of Enovid on the endometrium 
usually checks abnormal bleeding within six to twelve hours. A daily dosage 
of one or two tablets is then continued through the intermenstrual interval 
until day 25 of the cycle. The patient will menstruate approximately three 
days after discontinuance of therapy. 

She is again treated with similar doses from day 5 to day 25 for two or 
three additional consecutive cycles. 

A similar regimen is employed if the patient is seen during the inter- 
menstrual interval. Even though no bleeding is present a dosage of one or 
two tablets daily is administered until day 25. Therapy is resumed from day 
5 to day 25 for two or three successive cycles. 

Each tablet of 10 mg. contains 9.85 mg. of norethynodrel, a new syn- 
thetic steroid, and 0.15 mg. of ethynylestradiol 3-methyl ether. G. D. Searle 
& Co., Chicago 80, Illinois. 


ENOVID Oral Synthetic Endometropin 


(brand of norethynodre! with ethynylestradiol 3-methyi! ether) 


*Trademark of G. D. Searie & Co. 
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Now for the First Time 
a One Volume Work 


That Combines and Integrates 
Obstetrics and Gynecology 


OBSTETRICS AND GYNECOLOGY 


By J. ROBERT WILLSON, M.D., Professor and Head of the 
Department of Obstetrics and Gynecology; CLAYTON T. 


Z BEECHAM, M.D., Clinical Professor of Obstetrics and Gyne- 
os cology; IEADOR FORMAN, M.D., Clinical Professor of Ob- 
7 , _stetrics and Gynecology; and ELSIE REID CARRINGTON, 
om M.D., Assistant Professor of Obstetrics and Gynecology, all 
v at Temple University School of Medicine and Temple Univer- 


sity Medical Center. 


. Answering a long-existent need for a source book that combines obstetrics 
‘a 4 and gynecology, the recently published Willson-Beecham-Forman-Carrington book provides 
. the general practitioner and specialist with basic and useful information he needs to 
practice good obstetrics and gynecology. One of the first books to combine these sub- 
jects, this new book discusses changes in maternal physiology during pregnancy, the growth 
and development of the child, the management of normal pregnancy and the etiology, 
diagnosis and management of complications of pregnancy. Furthermore, you'll find it a 
useful reference for information on the functions, dys-functions and disorders of the pelvic 
organs in the non-pregnant woman and for the diagnosis and management of gynecologic 
disorders. 


Bridging the gap between exhaustive encyclopedic works and the concise 
synopses, OBSTETRICS AND GYNECOLOGY presents the life history of a woman and 
her various functions and ailments in a chronologic order. The obstetric and gynecologic 


4 material is combined and integrated wherever practical. For instance, puerperal infec- 
: tions and those unrelated to pregnancy are presented together. The acute childbirth in- 


juries and their end results are included in the same chapter. 


The book stresses diagnostic procedures and treatments which can be 
utilized in the office and the small hospital. No attempt is made to cover details of ob- 
stetric operations or complicated diagnostic procedures and treatments. Furthermore, 
unproven ideas concerning etiology and treatment are not included unless there is enough 
information to indicate that they may prove to be important. The bibliography provides 
you with references of historical interest as well as important and comprehensive papers 
which supplement the material presented. 


Just Published. Approx. 610 pages, 63/,” x 93/,” 
267 Illustrations. Price, $10.75 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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Mrs. H. T., a 30-year-old house- 
wife, bore her first child at 26 
years of age. After the delivery— 
and now for full four years—she 
has been unable to shed the 
excess pounds gained during 
pregnancy. Complete amenorrhea 
persisted for a year after birth, 
followed by only gradual return 
to more normal menses. Despite 
a seemingly healthy appearance, 
Mrs. H. T. suffers from exhaus- 
tion. Her memory is poor; she is 
not alert. Since the baby’s birth, 
she has not regained her com- 
plete strength. “I feel cold all the 
time,” she complains. “My skin 
and hair are dry.” 


PBI is 2.0 mcg.%; BMR_ -33; 
cholesterol 385 mg.%; EKG of 
reduced amplitude. 


Based on history and findings, a 
diagnosis of hypothyroidism is 
made and thyroid substitution (3 
gr. Proloid daily) prescribed. 
Within 4 months, her PBI rose 

> 5.4 mcg.%; cholesterol fell to 
242; and EKG returned to 
normal. In view of the favorable 
results, therapy is continued 
indefinitely. 


pattern of SUB CLI N ICAL 
HYPOTHYROIDISM 


Highly purified natural thyroid extract, PROLoID provides 
all the fractions of thyroid secretion to normalize every 
facet of thyroid function. 


Double assay—chemical and biological—assures a predict- 
able clinical response for safe, alectiine long-term therapy. 


PROLOW is available in 5 tablet sizes: 4, Yo, 1, 114 and 
5 grain tablets—and Proloid Powder for compounding. 


the total thyroid complex 
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The Official Journal of the Endocrinological Societies in Denmark, 
Finland, Germany, Holland, Norway, Sweden and Switzerland. 
Vol. XXVIII, Fase. Il CONTENTS June, 1958 
Suchowsky, G. und Junkmann, K.: Untersuchungen der schwangerschaftserhaltenden 
Wirkung von 17a- Hydroxyprogesteroncapronat an kastrierten trichtigen Kaninchen __ 129 
4 Kurachi, K., und Suchowsky, G.: Die transnasale Hypophysektomie beim Kaninchen ---~ 132 
Nilsson, L., and Westman, A.: Chorionic gonadotrophin in hydatidiform 
37 
H.: Das Schicksal des Pregnan-21-ol-3,20-dion-hemisuccinatnatrium (Hydroxy- 
dione) im Organismus des Menschen 148 
Schopman, W., Huis in ’f Veld, L. G., van der Vies, J., and Lampe-Hintzen, D. A. V. W.: 
Some experiences with a ‘modification of the method of Reddy, Jenkins and Thorn 
for the quantitative determination of 17,21-dihydroxy-20-ketosteroids in urine ~~ ~~~ 153 
Bassée, H. H., Emberland, R., and Stéa, K. F.: Fluctuating steroid excretion in Cushing’s 
Diczfalusy, E., and Magnusson, A.-M.: Tissue concentration of oestrone oestradiol-17f8 
Velle, W.: Studies on oestrogens in cattle. The metabolic transformation of oestradiol-178 
to im the younm cal 186 
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Wegelius, O. and Teir, H.: The effect of cortisone, adrenalectomy and hypophysectomy 
on the tissue eosinophil count in the glandular stomach of the rat —---------------- 197 
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a Manthey, H. G.: Psychological studies in cases of male gonadal insufficiency ~~ -_---~ 213 
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Abrahamsen, A. F.: Adrenal cortical response tested by intravenous and intramuscular 
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. Velle, W.: Isolation of oestrone and oestradiol- 178 from the urine of adult boars -_-~ 255 
bs Bois, I., and Larsson, L.-G.: Effect of varying iodine supply on labelled iodine fractions 
in the thyroid gland after I" administration 262 
One number issued monthly, four numbers forming a volume. Three volumes yearly, the price 
of each volume is 50.00 Danish crowns, or $7.25, or sh. 52/-, post free. 
The supplements are supplied free of charge to subscribers. 
Publisher: Periodica, 8A Boeslundevej, Copenhagen Brh., Denmark. 


*Spermicidal, moniliastatic, trichomonastatic. The evident increase in the incidence of moniliasis suggests 
the regular use of a contraceptive that has been shown in the laboratory to be moniliastatic. Also, Lanteen 
jelly’s proven activity against trichomonas can aid in preventing reinfection with this organism by the 
male partner. Lanteen contraceptive jelly enables ali your patients to use continuously the preferred and 
safest contraception technique. Even problem patients do not have to change to the condom method or 
otherwise interrupt the diaphragm-jelly regimen. Now your patients can have this triple protection in one 
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wetting age 


Here (A) is Magnocyl, the only non@m™ 
ionic fecal softener on the mar 
These beakers contain identical 
tric juices. The cloudy precipi 
in beaker B is produced w 
ordinary wetting agent ioniz@am 
unites with these juices. Thg 
ingredient in Magnocyl is 
cipitated by chemical combi 
in the digestive process—reti™ 
wetting effect under all co 


Since there is no precipitatid 
can’t see Magnocyl at work in fam 
A. It’s the “natural” answer 
problem as old as man. Magnocy 
be safely prescribed to maint 
softness of stool for infants, childre 
and adults of all ages. 


Each Magnocy! capsule contains 
i] polymer of ethylene oxide and |) 
propylene oxide—250 mg. 


THE PAUL B. ELDER COMPANY * BRYAN, OHIO 


ATICTRICHOMONASTATIC 


| with no extra cost. Lanteen jelly is not a treatment for clinically active moniliasis or trichomoniasis. 
| Write for complete details on Lanteen’s triple protection. Lanteen jelly contains Ricinoleic Acid 0.50%, 
: Hexylresorcinol 0.10%, Chlorothymol 0.0077%, Sodium Benzoate and Glycerin in a Tragacanth Base. 
DISTRIBUTED BY GEORGE A. BREON & COMPANY, 1450 BROADWAY, NEW YORK 18 
(IN CANADA: E. & A. MARTIN RESEARCH LTD., 20 RIPLEY AVENUE, TORONTO) 
MANUFACTURED BY ESTA MEDICAL LABORATORIES, INC., CHICAGO 38, ILLINOIS 
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new onal potent narcotic analgesic 


| 


e orally potent ¢ consistently 
: gives profound relief 
e minimal side effects 


Additional information to physicians on request. 
Subject to Federal Narcotic Law. 
LERITINE is a trade-mark of Merck & Co., Inc. 


unsurpassed even for 


ANILERIDINE 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


American Journal of Obstetrics and Gyne- 
cology, this file will keep one volume, or six 
issues, clean, orderly and readily accessible. 
Picture this distinctive, sturdy Volume File 
on your bookshelf. Its rich red and green 
a Kivar cover looks and feels like leather, and 
x the 16-karat gold leaf hot-embossed lettering 
: makes it a fit companion for your finest 
bindings. The Volume File is reasonably 


Specially designed and produced for 


Preserve Your Journals 
With This 


4 e55e 4 ones 


Volume File 


priced, in spite of its costly appearance. It 
is sent postpaid, carefully packed, for $2.50 
each. Most subscribers will find it more con- 
venient and economical to order 3 for $7.00 
or 6 for $13.00. When ordering specify 
file for American Juurnal of Obstetrics and 
Gynecology. Send check with order. Satis- 
faction guaranteed. Can be sent to U.S. and 
possessions only. For prompt shipment, or- 
der direct from 


FOURTH AND THOMPSON STREETS, PHILADELPHIA 22, PENN. 
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NEW— 
CONTROLS 
DEPRESSION 
WITHOUT STIMULATION 


Relieves depression without masking it with artificial elation Restores 


natural sleep without depression-producing aftereffects Reduces de- 
pressive rumination Often makes electroshock therapy unnecessary 

Deprol acts promptly and has a simple dosage schedule. No known liver 
toxicity. No effect on blood pressure, appetite. No effect on sexual function, 


Side effects are minimal and easily 
controlled by dosage adjustment. 
Does not interfere with 

other drug therapy. 

Composition: Each tablet contains 400 mg. 


meprobamate and 1 mg. 2-diethylaminoethyl 
benzilate hydrochloride (benactyzine HCl). 


4 


Recommended Starting Dose: 1 tablet q.i.d. 
Literature and samples on request 


®WALLACE LABORATORIES 
New Brunswick, N. J. 


| | 


In pregnancy Anusol affords prompt 
relief of hemorrhoidal distress. Pre- 
scribed on rising, at bedtime and after 
each evacuation ANUSOL maintains 
comfort all day. Serious rectal path- 
ology is not masked by the use of 
ANUSOL since it contains no analgesic 
or narcotic drug. Samples are available 
on request from Warner-Chilcott 
Laboratories, Morris Plains, N. J. 


ANTISPASMODIC 


a physiologic 
corrective 
contains no 
analgesic drug 


DIURETIC ANTIHISTAMINIC 


TRILUTE contains Trocinate, a safe, 
potent uterine relaxant; the diuretic, 
Theophylline; and the antihistaminic, 
Pyrilamine Maleate. 

DIRECTIONS: One capsule after each 
meal and at bedtime, beginning with 
first symptoms of premenstrual tension, 
or at least four days before menstrua- 
tion. Continue through first day of flow. 


Wm. P. Poythress & C., Inc. 


RICHMOND 17. VIRGINIA 


An indispensable aid to a busy practice 


EXpEcrantT 
MOTHERHOOD 


By Nicholson J. Eastman, M.D. 
Obstetrician in Chief, Johns Hopkins Hospital 
e Saves needless phone calls 


e Authoritative — reassuring : 
e Backs up the doctor—never supplants him 


More than a million copies distributed 
Third Edition * $1.75 Professional Discount 


LITTLE, BROWN & COMPANY, 34 Beacon St., Boston 6, Mass. 
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Circulation Department, The C 


CHANGING YOUR ADDRESS? 


When you move, please— 
(1) 
(2) 
(3) 


Notify us to change your address—allow us six 
weeks to make the change. 

Mention the name of this Journal. 
twelve periodicals.) 

Give us your old address. If possible, return the 
addressed portion of the envelope in which we sent 
your last copy. 

Give us your new address—complete—including the 
Postal zone number. 

Please print your name and address. 


Thank You! 


(We publish 


V. Mosby 


Company, Publishers, 3207 Washington Blwd., 


St. 


Louis $8, Mo. 
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intection controlled 


With even the most rapid antibacterial action, pain 
of urinary tract infection usually persists until heal- 


relief to potent antibacterial action: its azo com- 


ponent offers swift suppression of both pain and 


: 
ROCHE 
R 


‘ 


simple as 
1_indications: 


Urinary tract infections when associated with pain or discomfort. 


~Particularly useful in cystitis; prostatitis and urethritis when due to~ 
susceptible organisms. Also valuable before and after urologic surgery, 


‘cystoscopy and catheterization. 
2 description: 


Azo Gantrisin provides — in a single tablet — the een well- 


the highly-soluble, single 
sulfonamide, together with the local analgesic action of — 


-diamino-pyridine 


Not only does Gantrisin provide high urinary concentrations with 


tittle tikelihood-of-renat blocking, but therapeutic blood- and lymph 
levels car be readily achieved and maintained. This is significant in 


view—of- infections are 
carried tc ine kidney by the blood stream. Phenylazo-diamino-pyridine 


> it-gen- 
erally provides rapid relief of dysuria, burning and frequency. The 


Supplied: Red tablets containing 0.5 Gm Gantrisin® (brand of sulfi- 


soxazole) plus 50 mg phenylazo-diamino-pyridine HCl, in bottles of 


100 and 500. pte 


| ROCHE LABORATORIES 


Division of Hoffmann-La Roche Inc * Nutley 10 * New Jersey 
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FIRST— clinically confirmed for better management 
of psychotic patients 


NOW-— clinically confirmed as an improved 
antiemetic agent 


PROMPT, POTENT and LONG-LASTING ANTIEMETIC ACTIVITY 


Clinical investigators* report that in clinical studies 


After in. Chronic In In In 
Nitrogen end intra-abdominal Neurosurgical Pregnancy 
operatively Mustard Vomiting Disease, and Diagnostic When Vomiting 
Therapy Carcinomatosis Procedures is Persistent 
showed potent antiemetic action 


# completely relieved nausea and vomiting in small 
intravenous doses 

w showed a prolonged antiemetic effect 

= caused little or no pain at injection site 


# controlled chronic nausea and vomiting in 
orally administered doses 


= produced relief in certain cases refractory to other antiemetics 
w often markedly depressed or abolished the gag reflex 


w effectively terminated the hard-to-control nausea and 
vomiting common to nitrogen mustard therapy 


@ provided prophylaxis against the nausea and 
vomiting associated with pneumoentephalography 


*Reports to the Squibb Institute for Medical Research 
antiemetic dosage: Intravenous route—8 mg. average single dose; dosage range 5 to 10 mg. 


Intramuscular route —15 mg. average single dose; dosage range 5 to 15 mg. 
Oral route—10 to 20 mg. initially, subsequently 10 mg. t.i.d. 


supply: Parenteral Solution—1 cc. ampuls (20 mg./cc.) 
Oral Tablets—10 mg., 25 mg., 50 mg., in bottles of 50 and 500 


Squibb Quality—the Priceless Ingredient 


“VESPRIN’ 1S A SQUIGE TRADEMARE 
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Wilkins, R. W.: New England J. Med. 257:1026, Nov. 21, 1957. 


“Chlorothiazide added to other antihypertensive drugs reduced the blood 
pressure in 19 of 23 hypertensive patients.” “All of 11 hypertension 
subjects in whom splanchnicectomy had been performed had a striking 
blood pressure response to oral administration of chlorothiazide.” “‘. . . it is 
not hypotensive in normotensive patients with congestive heart failure, in 
whom it is markedly diuretic; it is hypotensive in both compensated and 
decompensated hypertensive patients (in the former without congestive 
heart failure, it is not markedly diuretic, whereas in the latter in congestive 
heart failure, it is markedly diuretic)... .” 


; Freis, E. D., Wanko, A., Wilson, |. H. and Parrish, A. E.: J.A.M.A..166:137, 
Jan. 11, 1958. 


“Chlorothiazide (maintenance dose, 0.5 Gm. twice daily) added to the 

z regimen of 73 ambulatory hypertensive patients who were receiving other 

i antihypertensive drugs as well caused an additional reduction [16%] of 
blood pressure.” “The advantages of chlorothiazide were (1) significant 

4 antihypertensive effect in a high percentage of patients, particularly when 

combined with other agents, (2) absence of significant side effects or 

‘ toxicity in the dosages used, (3) absence of tolerance (at least thus far), and 

(4) effectiveness with simple ‘rule of thumb’ oral dosage schedules.” 


7 

4 In “Chiorothiazide: A New Type of Drug for the Treetmeat of Arterial Hypertension,” 

,. Hollander, W. and Wilkins, R. W.: Boston Med. Quart. 8: 1, September, 1957. 
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|the effectiveness of 


(CHLOROTHI AZIDE) 


INITIATE THERAPY WITH 'DIURIL'. 'piuric' is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


ey ADJUST DOSAGE OF OTHER AGENTS. The dosage of other antihypertensive medication 

(reserpine, veratrum, hydralazine, etc.) is adjusted as indicated by patient response. If the patient is 

established on a ganglionic blocking agent (e.g., "INVERSINE') this should be continued, but the total 
daily dose should be immediately reduced by as much as 25 to 50 per cent. This will reduce the 
serious side effects offen observed with ganglionic blockade. 


ADJUST DOSAGE OF ALL MEDICATION. The patient must be frequently observed and 
careful adjustment of all agents should be made to determine optimal maintenance dosage. 


SUPPLIED: 250 mg. and 500 mg. scored tablets 'piurit' (chlorothiazide); bottles of 100 and 1,000. 
"DIURIL' is a trade-mark of Merck & Co., Inc. 


Smooth, more trouble-free management of hypertension with 'DIURIL" 


June, 1958 Page 99 


in 


Correlates pathological changes 
in the ovary with the endocrine 
disorders which accompany them 


Morris and Scully 


ENDOCRINE PATHOLOGY 
OF THE OVARY 


| For the gynecologist, the pediatrician, the internist, the 
‘ pathologist or the endocrinologist seeking to correlate and 
understand the pathological changes found in the ovary 
with the endocrine disorders which accompany them, the 
new Morris and Scully book, ENDOCRINE PATHOL- 
OGY OF THE OVARY offers the only completely cur- 
4 rent and significantly essential information available on 
the subject. Covering the modern aspects of the problem, 
this presentation includes not only much previously un- 
reported case material, but a number of new approaches 
to existing concepts as well. 


The authors lead you through introductory chapters on 
modern concepts of the cells of the gonads, their embryol- 
7 ogy, sexual differentiation, sex hormone production, hor- 
mone assays, and a brief classification of various endocrine 
syndromes. Current thinking on non-neoplastic and neo- 
plastic abnormalities of the ovary which are associated 
F with endocrine effect are discussed in detail. Significant 
q case histories of functioning tumors and related disorders 
observed at Massachusetts General Hospital, Peter Bent 
Brigham Hospital, the New England Deaconess Hospital, 
the Boston City Hospital, Free Hospital for Women in 
Brookline and Yale Medical Center are included. 


4 By JOHN McLEAN MORRIS, M.D., Associate Professor of 
ay Gynecology, Yale University School of Medicine; and ROBERT 
q E. SCULLY, M.D., Clinical Associate in Pathology, Harvard 
q Medical School, Associate Pathologist, Massachusetts General 
4 Hospital, Boston. 


Just published, 151 pages, 634” x 934”, 
75 illustrations. Price, $8.50 


|The MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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OBESITY 


means help 


@ For those who eat too much 


@ For those who are depressed 


‘Methedrine’ dispels abnormal craving 
for food, subtly elevates the mood. 


*Methedrine”® brand Methamphetamine 
Hydrochloride Tablets 5 mg., scored 


& BURROUGHS WELLCOME & CO. (U.S. A.) INC., Tuckahoe, New York 
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Yes... 


| and 


in ALL pregnancies . 
96 per cent live delivery with desPLEX 


in one series of 1200 patients*— 
— bigger and stronger babies, too.‘ ' 


No gastric or other side effects with des PLEX 
— in either high or low dosage**5 


(Each desPLEX tablet starts with 25 mg. of diethylstilbestrol, U.S.P.. 
a which is then ultramicronized to smooth and accelerate absorption and 
activity. A portion of this ultramicronized diethylstilbestro! is even in- 


; cluded in the tablet coating to assure prompt help in emergencies. 
g desPLEX tablets also contain vitamin C and certain members of the 
4 vitamin B complex to aid detoxification in pregnancy and the effectua- 
; tion of estrogen.) 


For further data and a generous 
trial supply of desPLEX, write to: 


; Medical Director 


REFERENCES 1. Canario, E. M., et al.: Am. J. Obst. & Gynec. 65:1298, 1953. 
2. Gitman, L., and Koplowitz, A.: N. Y. St. J. Med. 50:2823, 1950. 
a 3. Karnaky, K. J.: South. M. J. 45:1166, 1952. 
4. Pena, E. F.: Med. Times 82:921, 1954; Am. J. Surg. 87:95, 1954. 
5. Ross, J. W.: J. Nat. M. A. 43:20, 1951; 45:223, 1953. 
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control 


Fully Approved 


“heartburn” of pregnancy 


without constipation 


Obstetrics-Gynecology residency; 
320 bed nonsectarian, nonprofit 
hospital. California license or 
eligible. Stipend $300. Apply: 
E. C. DeLear, Assistant Adminis- 


trator, St. FRANcIS MEMORIAL 


HospiraL, 900 Hyde Street, San 


Francisco 9, California. 


GELUSIL 


antacid adsorbent 


Whenever hyperacidity is a problem 
during pregnancy, you can control it 
safely and effectively with Gelusil. 
Gelusil maintains gastric pH in the 
mildly acid range and avoids risk of 
acid rebound or systemic alkalosis. 
Gelusil is nonconstipating and 
therefore contains no laxative. Your 
patients will appreciate the mild mint 
flavor, which is never tiring even over 
prolonged periods of medication. 


Dosage: two or more tablets (or tea- 
spoonfuls of liquid) two hours after meals 
and whenever symptoms are pronounced 


WARNER-CHILCOTT 
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References: 1. Council on rth 
J.A.M.A, 166:52, pe. 2. Pulaski 
179:465 Cronk, G. A., and 
D. : Med. & Clin. Ther. 
4:166, “1997. 4. Kaplan M. A., Dickison, H. 
Hubel, K. A., and Buckwalter, F. H.: Ibid. 
"1957. 5. Prigot, A., Shid flovsky, B. 
and Felix, A. J.: Ibid. 4:287, 1957. 6. Pulaski, 
E. J., and Isokane, R. K.: Ibid. 4:408, 1957, 
7. Putnam, L. E.: Ibid. z 470, 1957. 8. Rein, 
C. R., and Fleischmajer, R : Ibid. 4: He 1987. 
Welch, H., Lewi is, C.'N., Staffa, W., and 
: Ibid. 4:215, 1957. “0. Cronk, 
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biotics Annual, 1957-8, ed. by H. Welch and 
rti-Ibanez, Medical ayes dia, New 
1i. Dube, Ibid. , 408. 
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Vdvantayes 


NEW TRANQUILIZER 


Provides effective tranquilization with com- 
plete physiological safety. 


Often reduces hypertension by means of 
extended relaxation. 


Allows natural sleep by releasing tensions. 


Softab form is more convenient...can be 
taken anywhere, anytime, no water needed. 


Seq 


Ww 


Softran is a “true” tranquilizer 


Pharmacologic screening involving four distinct types of techniques has demonstrated that 
buclizine [sorTRAN] is a “true” tranquilizer. The experimental animal did not exhibit 
motor stimulation or depression often seen with a number of agents currently being used 
as tranquilizers. Cutting, Windsor, Baslow, Morris, Read, Dorothy and Furst, Arthur, 
School of Medicine, Stanford University, Stanford, California: The Use of Fish as a 
Sensitive Bioassay in Estimating the Effects of Various Drugs. submitted for publication. 


Exceypts 


from Softran is safe and effective for mild to moderate anxiety-tensio 
- 3° : Studies with buclizine [sortran] indicated it to be a potent and versatile therapeutic 
clinical and experimental agent with clear-cut tranquilizing properties. It was found to be a safe and effective 
di ataraxic agent for mild to moderate anxiety-tension states and mild senile agitation... 
stu les With the tensions and stresses of everyday life mounting to a new high every day, the 
. need for such preparations is apparent. The absence of habituation, tolerance and 
with Softran toxicity makes it of especial value. Additional properties of antihistaminic, anti-nauseant, 


anti-motion sickness and hypotensive activity make buclizine [SorTRAN] a unique com- 
pound in this field. Settel. Edward. M.D.. Brooklyn, New York: Buclizine, a New Tran- 
quilizing Agent, submitted for publication. 


Softran is particularly effective in the “anxious” pregnant patient a 
dysmenorrhea and premenstrual tension 


Buclizine [SorTRAN] was found to be of value in certain anxiety and tension states ass0- 
ciated with obstetrical and gynecological problems. It is particularly effective in the 
“anxious” pregnant patient, as an adjuvant to the treatment of pruritus vulvae of many 
etiological types, and may be used when tension is an associated problem in pelvic 
pathological states, as well as in dysmenorrhea and premenstrual tension. Karnaky, Karl 
J., M.D., Houston, Texas: Buclizine Hydrochloride in Obstetrics and Gynecology: A 
Preliminary Report, submitted for publication. 
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Formula: 
Duchizine Hy Gvochloride: 00.0500 
-butylbenzylpiperazine dihydrochloride 


of 


Usual dosage: 4 
One tablet, 1 to 3 times daily / CH1LpreNn : 4 tablet, 1 to 2 times daily. 


In studies using buclizine [sortraN] for patients with anxiety associated with infertility sorTRAN 


— was found to be an effective tranquilizer. In doses of 50 mg. twice daily adequate effectiveness 
kat 4 was obtained without undue drowsiness or other noticeable side effects. Schultz, John M., M.D., 
$e Miami, Florida: Excerpt from clinical study. 
rthur, 
asa 
ation. 
soltra St tranquitt urbed menopausal patient 
We have been using buclizine hydrochloride [sorTRaN] for six months on over 200 patients, both 
obstetrical and gynecological. We have found it to be a very superior tranquilizer in those patients 
who are at the menopause age and require adjuvant therapy to ordinary hormone replacement.... 
peutic It has been universally well tolerated, with no side reactions of any kind. In only two cases in the 
ective entire group has there been objectionable lassitude or drowsiness. These have been counteracted 
on... very simply by the use of amphetamine compounds. We can unhesitatingly recommend it for use 
y, the in such cases. Rutherford, Robert N., M.D., Seattle, Washington: Excerpt from clinical study. 
» and THE STUART COMPANY 
seant, PASADENA, CALIFORNIA 
Tran- 
ooriran often reduc * TRADEMARK 
It is particularly noteworthy that systolic blood pressure is often reduced in patients with essential 
hypertension. Diminution of psychic stress factors is apparently responsible for this hypotensive 
effect. Settel, Edward, M.D., Brooklyn, New York: Buclizine, a New Tranquilizing Agent, submitted 
for publication. 
asso: 4 
in the softran relieved anxiety symptoms associated with infertility 
ae Buclizine [sortran] and placebo were employed in a double blind study conducted with patients 
Pearl having anxiety symptoms associated with infertility. Marked tranquilizing properties were observed 
po 4 with the buclizine-containing preparation [SorTRAN]. An effective daily dose was 2 tablets (50 mg. 


each). The product was well tolerated; side effects such as drowsiness, were minimal. Tyler, Edward 
T., M.D., Los Angeles, California. 
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* Sklar T-C® Needle Holders incorporate 
Tungsten Carbide as an integral part of the 
jaws. This revolutionary development elimi- 
nates the disadvantages of welded inserts. 


another development > 


W 


T-C Jaws Assure... 


POSITIVE GRIP... The hard surface of the jaws com- 
bined with very fine hand filed serrations prevents 
rotation with the important advantage of avoiding 
damage to fine suture needles. 


DEPENDABILITY ...No inserts to loosen or fall out 
... Original temper and strength of jaws is preserved. 


To distinguish T-C Needle Holders from the standard 
instruments, the handles are copper plated for ready 
identification. The copper plating will darken after 
autoclaving, but no attempt should be made to retain 
the original color as the condition is purely cos- 
metic. T-C Needle Holders will be supplied without 
copper plated handles upon request. 


These superior, dependable instruments are priced 
slightly higher than our standarJ pattern Needle 
Holders. 


Available through 
accredited surgical 
supply dealers. 


) Shh LONG ISLAND CITY, NEW YORK 
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Do you fully understand your legal obligations 
involving abortion, adoption, commitment, 
artificial insemination, stillbirth, etc.? 


DOCTOR and PATIENT 
and the LAW 


by LOUIS J. REGAN, M.D., LL.B. 


Gives you a firm understanding of your 
responsibilities helps you malpractice 


; Do you fully understand your legal obligations in cases involving adoption, 
é abortion, commitment, artificial insemination, sterilization, narcotics, stillbirth ? 
‘ Regan’s “DOCTOR and PATIENT and the LAW” provides you with authori- 


tative answers to these questions. More than that, this valuable book deals 
| with ALL the legal problems which arise, directly or indirectly, out of the 
| relationships of physician-patient, dentist-patient, nurse-patient, and hospital- 

patient. 
| One of the most comprehensive books on this subject, the text is broken down 
| into sections which give brief discussions of a particular problem in a general 
way and then illustrate and substantiate points brought out with case abstracts. 
Existing variations and exceptions found in the several states are included. 


The third edition of this book is unique in that it contains material on mal- 
practice prophylaxis and on Law of Public Health. Up-to-date information 
| on “Foeticide, Infanticide, Concealment of Birth or Death”; ‘The Grievance 
Committee and Malpractice’; “Routine Case Handling in Claims Preven- 
tion”; and “The Patient’s Interest in Malpractice” has been added to this 
edition. 


| By LOUIS J. REGAN, M.D., LL.B., Member State Bar of California; Pro- 
fessor of Legal Medicine, College of Medical Evangelists; Clinical Professor 
of Forensic Medicine, Sckool of Medicine, University of Southern California. 
| 1956, 3rd edition, 716 pages, 642” x 9%”. Price $12.50. 


‘ Order Your Copy Now. Mark and Mail This Coupon Today 


Mark and Mail This Coupon Today! 


The C.V. MOSBY Company 


Ss 3207 Washington Boulevard, St. Louis 3, Missouri 
e Gentlemen: Please send me Regan’s DOCTOR and PATIENT and the LAW priced at $12.50. 
es I understand that if I am not completely satisfied I can return the book within 10 days with 
% no charge or obligation. If remittance is enclosed, publisher pays the mailing charges. 
Payment enclosed Charge my account 


OsGyn-6-58 
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for inflammatory anorectal disorders .. . 


Rectal Suppositories with Hydrocortisone, W yeth 


the first suppository to contain 


Hydrocortisone—to reduce inflammation and edema 


Plus the time-tested WYANOIDS formula—to relieve itching, burning, soreness, pain 


e Radiation proctitis 

e Acute and chronic nonspecific proctitis 

e Proctitis accompanying ulcerative colitis 

e Postoperative scar tissue with inflammatory reaction 
e Acute internal hemorrhoids 

e Medication proctitis 

e Cryptitis 


R 
Philadelphia 1, Pa. 


Radiation Proctitis 


Supplied: Each suppository contains 
10 mg. hydrocortisone acetate, 15 mg. 
extract belladonna (0.19 mg. equiv. 
total alkaloids), 3 mg. ephedrine sul- 
fate, zinc oxide, boric acid, bismuth 
oxyiodide, bismuth subcarbonate and 
balsam peru in an oleaginous base. 


Literature available on request 
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Please mention “The American Journal of Obstetrics and 
Gynecology” when writing to advertisers—it identifies you 
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SUPPLEMENT LACTATION | 

q PT aiken LABORATORIO 
WAL ERNON, NEW YOR 
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Ce 


control nausea 
and vomiting 
of pregnancy 
RECTALLY 


Supplied: 
Antinausea Supprettes 


No. 1 (pyrilamine maleate 50 mg., 
pentobarbital sodium 34 gr.). 


No. 2 (pyrilamine maleate 50 mg., 


pentobarbital sodium 14 gr.). 


In jars of 12. 


¢ Provide prompt relief from nausea 
and vomiting 


e One Supprette inserted rectally be- 
fore arising usually suffices 


No refrigeration required— 
Supprettes can be kept at bedside 
« No gastric upset 


« Complete utilization of medication 
assured 


« Synergistic combination of drugs 
enhances efficacy 


¢ No discomfort, irritation or 
leak-back 


¢ Helps pregnant women enjoy 
pregnancy 


The ‘‘Neocera” Base 
Makes the Difference 


Contains no oils or fatty materials. 
Consists of water-soluble Carbowaxes* 
with active dispersal agent. Mixes 
readily with rectal fluids. 

*Trademark U.C.C. 


SUPPRETTE /SUCCESSOR TO THE SUPPOSITORY 
No Refrigeration Necessary—Samples on Request 


THE WILLIAM A. WEBSTER CO. » MEMPHIS 5, TENN. 
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This advertisement conforms to the Code for Advertising of the Physicians’ Council for Information on Child Health, 


WHAT 
Bremil-—FED 
BABIES ARE 
“MADE OF” 


good nourishment 


natural tranquility 
(physiologic Ca: P ratio of 1%:1) 


freedom from excoriations 
or perianal dermatitis 


j minimal digestive upsets 


reduced danger of dehydration 
during stress 


“EVERYTHING NICE” 


for parents, nurses, and physicians 


Bremil 


nutritionally complete... physiologic...reasonable 
in cost—a clinical counterpart of breast milk 


standard dilution from birth — 
1 level measure to 2 fl.oz. hot water, 
in 1-lb. tins at all drug outlets. 
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THE BORDEN COMPANY PHARMACEUTICAL @IVISIQN 
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